THE JOURNAL 


THE 


AMERICAN LEATHER CHEMISTS 
ASSOCIATION 


MARCH 1956 


CONTENTS: 


Some Aspects Properties Leather from the Shoe 
Manufacturing Point View. Address 


The Sewage Problem the Leather Industry. 


Prevention Microbiological Deterioration Leather 


Laboratory and Field Exposure Studies Leather 


Book Review 
Abstracts 


Patents 


SUBSCRIPTION: Members $12.00 Year Non-Members $15.00 


Published Monthly 
THE AMERICAN LEATHER CHEMISTS ASSOCIATION 


PUBLICATION OFFICE, EASTON, PA. 


Eatered as Second-Class Matter at Post Office. Easton, Pa. 
Acceptance for Mailing at Special Rate of Postage as Provided for im Section 1103. 
Act of October 3, 1917, Authorized July 16, 1918 


COPYRIGHT, 1956. THE AMERICAN LEATHER CHEMISTS ASSOCIATION 


2 
& 
Lats 
88 
E 
103 
: 
118 
* 
: 


Reliable Direct the World 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS EXTRACT 
VALONEA EXTRACT 
CUTCH 
SUMAC—LEAF GROUND 
TARA—PODS POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


Agents for Brand South Africen Wattle Extrect 


Seles Agents for Brand Powdered Extract 


The Olson Sales Agency 
Export 
369 Lexington Avenue, New York 17, 


Telephones: 
Ceble Address: 2-3733 
LExington 
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When you specify MOBIL 


Service 
with 

capital 


Skilled technicians are call 
men who are specialists leather oils 
and greases, with lifetime experi 


ence working with 


Scientists, service laboratories 
staff chemists and the facilities 


our laboratories are your service. 


Specially designed tanning products 
There’s complete line Mobil 
products Solenes and Sole 
proofing compounds Sulfolines and 
Curriers Greases other leather oils 
and All are spec ially designed 


help make good leather. 


Mobil Leather Oils Greases 


° SOCONY MOBIL OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y¥ 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


General Offices: 500 Fifth Avenue, New York, 
Plant Erie, Pa. 


Robeson Process Company 


EXTRACTS RAW TANNING MATERIALS 


WATTLE 


solid: solid: 
HOT COLD WATER SOLUBLES SOUTH AFRICAN 
liquid: liquid: 
SM... SMS WATEX 
ground spray dried ground spray dried 
ORDINARY PUREX WATTLE 


spray powdered solid spray powdered solid 


MANGROVE WATTLE BARK 
WHOLE CRUSHED MYRABOLAMS 
VALONEA TARA DIVI 

SPRAY POWDERED MANGROVE VALONEA 


Importers and Processors 


EXTRACT DIVISION 
Sales Office Plant: 573-589 FERRY ST., NEWARK 
THE TANNIN CORPORATION MASS. Office Plant: Peabody, 
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Rohm Haas Technical Help 
Practical Help 


All three these men are working tannery; but only two are the tannery 
The one the middle Rohm Haas technical representative. 
spends most his working hours tanneries process counselor. sup- 
ported the experience and continuing research the company’s leather 
laboratories. new knowledge gained and new discoveries made, trans- 
lates them into practical results where they count, the tannery floor. 


For all steps leather-making, from unhairing finishing, Rohm Haas pro- 
vides not only the necessary products, but also technically-trained leather 
specialists who can help you use these products the best advantage. 
Whatever your leather problems may be, will 


pay you talk them over with your Rohm 
Haas representative. 


SOME OUTSTANDING ROHM HAAS LEATHER CHEMICALS ARE 


pioneer enzyme bate, standard the 
leather industry. 


CHEMICALS FOR INDUSTRY 


TAMOL—the dye assist that made pastel colors practical. 


ROHM HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA PA. 


Representatives in principal formgn counarves 


tan assist responsible for popular 
acceptance white leather. 


tanning material providing itself 
complete replacement for natural tannins. 

finishing materials the form aqueous 

dispersions acrylic resins. 


Ornoron, TAMOL, LEUKANOL, OROTAN and PRIMAL are 
trade-marks, Reg. U.S. Pat. Off and in principal foreign countries 
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TANNING MATERIALS 
ALL DESCRIPTIONS 


CLARIFIED 
SPRAY DRIED QUEBRACHO BRANDS 


QUEBRACHO 
WATTLE 


MYRABOLAMS 


SOLID QUEBRACHO SOLID WATTLE 


EXTRACT 


SASTRE 


BRAND 


WATTLE BARK 
ALL GRADES 


BRANDS 


FRENCH CHESTNUT EXTRACT 


PROGIL’S “LION BRAND 
SOLID POWDERED SPRAY DRIED 


TANIMEX CORPORATION 


350 FIFTH AVENUE NEW YORK N.Y. 


CABLE ADDRESS TANIMEXCOR TELEPHONE LONGACRE 4-7440, 4-744], 4-7442 


ay 
V 
cnt! 
ge 
A 
ene 


GET HIGHER QUALITY LEATHER 


thru better neutralizing 


with SOLVAY 
AMMONIUM BICARBONATE 


Get Higher Neutralizing Power 


Get All These 
Advantages! 


Better finish and 
uniform quality. 


Upgrading leathers. 


Pounds of hydrochloric acid neutralized by | Ib. of atkoli 


More uniform dye- 
ing. 
Get Lower 


Deeper penetration. 


Improved grain. 


“300%; 


am 
MONIUN BICARBONATE 


solution has 
only 7.8 


—— 


Comporative pt of solutions at various concentrations 


OTHER SOLVAY PRODUCTS FOR TANNERS 
Cleansing Soda Crystals 


Send for Test Samples 


Write the Solvay office nearest you 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES —_—_— 
Boston * Charlotte * Chicago « Cincinnati * Cleveland 
Detroit Houston New Orleans New York Philadelphia 
Pittsburgh ¢ St. Louis * Syracuse 


AMERICAS FIRST 
PRODUCER 
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Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


silky grain the leather with increased roundness 
and improved tensile strength. 


Can used mordant with excellent results calf, 
side and glove leather. 


perfect pre-tannage for shearlings. 


Produces clean, white leather when used conjunction 
with chrome the tannage and bleach top. 


information, somples and demonstration upon request. 


ARKANSAS COMPANY, 
Newark, 


Manufecturers Industrial Chemicals 
for over 
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GDC now offers 
These meet both indu 


and the American 


with little shade alteration- 


4 


more than thirty dyes for the garment 
industry standards and leather test specifications the 
Institute Laundering for dry-cleaning and washability. 


colors have developed result exhaustive tests 

and the mill meet today’s fashion demand for wash-fast 

and dry-cleanable garment leather. 


colors calls for more than standard tanning and dyeing 
plus simple aftertreatment with the new Solidogen LT-13. 
providing resistance the action solvents and soaps 
ation—the aftertreatment with Solidogen LT-13 also improves 
velness shade and imparts plumping action the leather. 
you immediately call write for ull detai 
ggest you immedia ely call write for the full details this 
important new development the garment leather field. 
DYESTUFF COMPANY 
NILINE FILM CORPORATION 
HEMICAL DEVELOPMENTS CANADA. MONTREAL 


SYNEKTAN 0-230 


liquid synthetic tannage that equals the qualities 


vegetable extracts. Replaces Sumac. Used 
retan chrome stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces 
full plump leather. 


SYNEKTAN NCRP 


Specialty syntan, used combination with chrome 
tannage the dye bath for better grain. 


TANASOL NCO 


Syntan beads, use with extracts the tann- 
ing and retanning operations. 


TANASOL 


Syntan beads, use with NCO for bleaching 
chrome stock and retanning chrome stock. 
the dye bath for good level colors. 


FUNGIZYME BATES 


Pancreatic bating salts standard, controlled 
quality. 


BATE For sheep skins and sole leather. 


BATE furniture leather, side leather and 
calf skins. 


SULPHONATED Bases) 

MONOPOLE Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request. 


PASSAIC, 


Plants in: Cliften, N.J., Carlstadt, N.J., Los Angeles, Calif. 
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QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


The Only American Manufacturer Quebracho 
South America 


FACTORY PUERTO PINASCO, PARAGUAY 


MANUFACTURERS IMPORTERS: 
MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS 


VALONIA 
FACTORY: ETC. 


Staten Island, 


Representatives 
Harvey Boutin Son Yocum Faust, Limited 


Francisco, Calif. London, Canada 


Mexico City, Mexico 
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How keep men 
buying genuine leather 


man knows about leather. knows the look 
and handle good leather; he’s aware its rich, 
satisfying smell. doesn’t for not 
when fine leather available. 

That’s the answer future. Keep the 
quality up, and men will keep buying genuine 
leather! All over the world, tanners keep quality 
standards high using Our 
bichromate, fat liquors and neutralizers 
are lab-controlled for consistently dependable, uni 
formly high quality. ALKALI COMPANY, 
300 Union Commerce Building, Cleveland 14, Ohio. 
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Chemicals 
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CHEMICALS 


BSM-11 highly effective 
controlling the growth 
microorganisms which digest hide 
substance during processing. 
BSM-11 liquid, thus easily 
added the systems directly 


from the drums. 


has been demonstrated many 
tanneries that the synergistic 


combination bactericides and 


fungicides BSM-11 provides 


efficient, economical control 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance the most 
effective use BSM-11 


your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists Memphis Tennessee Representatives Most Countries 


MICROORGANISM CONTROL SPECIALISTS 


prevent 
SPOILAGE 
housekeeping practice 


These deep black suede shoes and accessories 

have the color clarity necessary 

make best-seller. The full penetration 

Pont Dyes eliminates cloudiness, 

and gives buffing uniformity upgrade your leathers. 


Pont Dyes have uniformity from run run, since they 
are standardized products. any formula combination, 


they give you the control needed meet modern production requirements. 


For best-selling suedes any other fine leathers 

use Pont Dyes. And call Pont’s technical service 
for assistance when you have any dyeing problems. 

Write Pont Nemours Co. (Inc.), Dyes and 
Chemicals Division, Wilmington 98, Delaware. 


Canada Pont Company Canada Limited, 
Montreal, Quebec 


BETTER THINGS FOR BETTER LIVING 
«» THROUGH CHEMISTRY 
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Importing Co., Inc. pleased 
announce that has been appointed sole 
agent for the United States for famous 


QUEBRACHO AND WATTLE EXTRACTS 


the Argentine and South and East Africa 


Included are the extracts the following producing subsidiaries 


THE FORESTAL LAND, TIMBER AND RAILWAYS COMPANY, LTD. LONDON, ENGLAND 


From 


FORESTAL ARGENTINA THE NATAL TANNING 


of Buenos Aires, Argentina EXTRACT CO.,LTD. 
The following brands Quebracho Extracts Pietermaritzburg, Natal, 
“LA 


ELEPHANT" BRAND WATTLE EXTRACT 


QUEBRACHALES 


FUSIONADOS EAST AFRICAN TANNING 
Buenos Aires, Argentina EXTRACT 
The following brands of Quebracho Extracts of Nairobi, Kenya, East Africa 
“REALTAN"™ FUSIONADOS" “OPTIMUS” “KENMOGA”™ BRAND WATTLE EXTRACT 


Invite Your Inquiries 
for pr shipments 
Girect trom European 


South American, South and 


Gast African perte to any pert a 
in the United States in 
COMPANY, INC. 
DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS (Raw and Extracts) 
East 53rd Street, New York 22, 
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THEY USE WATTLE GET THAT 


CLEANER, WHITER BASE FOR PASTEL COLORING 


Russet natural linings can pro- 
duced tanning with specially pre- 
pared Wattle Extracts that have been 
scientifically developed for yielding 
leathers extremely pale, almost 
white, color. 


Whether decolorized Wattle used 
entirely conjunction with other 
materials, the lining leathers obtained 


are particularly choice for dyeing into 
delicate pastels. 


WATTLE EXTRACT suitable for 
use the manufacture all types 
leather, ranging from sheepskins for 
shoe linings high-grade sole leather. 


WATTLE MAKES GOOD LEATHER 


African Wattle Extract xtract Mfrs. 


Association 


Kenya, East Africa 
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Wattle 


ATLAS 1873 
for softie leather 


TANNERY 
NAMES” 


Every industry has its famous names. tanning, 
Atlas, and the products has developed through 
the years, all are 
because they represent the finest their kind and 
for their purposes. 


How many those names you recognize “old 


friends?" How many the new ones are you familiar 


with? 


Atlas, keeping apace of, and frequently leading the 
way to, new progress tanning, brings you the 


products best suited your needs. 


fact that when tanners 
change Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 


ATLASENE 
G25 
alkaline 
fatliquor 


¢20 
for chrome 


colf 


ATLAS 
1845 
for white 
leother 


ATLAS 
bark and 
resin cetan 


1 
ARK 
for sole 
leather 
EUREKA 
800 
topping oil 
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FOR NITREX GIVES LEATHER HOST 


Lucky for Leather there’s 


WONDERFUL NEW COMPETITIVE SELLING PROPERTIES! 


New toughness! its own high film strength 
this specially developed latex greatly strengthens 
leather against scuffing and all sorts abrasion. 


New life! protects leather against water, 
gasoline, oil stains—against alcohols, glycols, paint and 
ink driers, lacquer solvents. keeps soft and supple 
sunlight and aging—free crazing and 
cracking for years service 


New beauty! provides tack-free finishes 
transparent opaque—in wide variety deep, 
lasting colors 


United States 


Naugatuck Chemical Division 


New ease treatment! water dispersion, Nitrex 
highly compatible with casein and other leather fin- 


ishing materials 


Treat your leather products See why more 
and more leather finishers are turning this special 
acrylonitrile latex for the beauty and toughness they 


need highly competitive market. For more infor- 


mation the use and many advantages Nitrex, 


write Naugatuck leader the develop- 


ment and supply latex compounds. 


ubber 


Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Chicago « Memphis « New York « Phila. « Mfg 


hy 


Los Angeles Gastonia « Naugatuck «CANADA: Naugatuck Chemicals, Elmisa, One 
Rubber Chemicals Synthetic Rubber Plastics Chemicals Reclaimed Rubber Latices Cable Address: Rubexport, 
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and proved for years—Diamond recognized the 
Tanners’ standard sponging and washing compound. 

why. Diamond does double job (1) prepares sole 
leather for rolling and protects the grain. (2) Used dip after rolling, 


toughens the grain and improves color and finish. 
Why delay? Let the Borne, Scrymser representative give you full 


particulars Diamond You'll agree class itself. 


OTHER BORNE, SCRYMSER SPECIALTIES 


(Get the Facts about These, Too!) 
COMPOUND for WHEELING 
COMPOUND for SPONGING Our Laboratory 
Supreme Compound Facilities are 
Bretolene Saxon Oil always your 
disposal 


BORNE, SCRYMSER COMPANY 
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Get better leather 


Reports from tanners and work our own laboratory continue 
point these advantages Hooker sodium tetrasulfide for 
soaking: 

Faster soaking. Dry skins soaked with sodium tetra 
sulfide 70° are ready for drumming only hours 
Some tanners report cutting soak for flint dried steer hides 
from four five days two three days. 
Higher yield, better quality. Sodium tetrasulfide produces 
more uniform soaking through removal cement substance, 
more uniform unhairing and liming. reduces eliminates 
fine hair trouble and hard spots (especially hard 
Result: higher yield better quality leather 

Lower cost. Hides move through process faster. Shorter soak 
ing offers less possibility damage, 

better yield. All result more effi 


cient, economical tannery operation. 


Bulletin gives complete 
story. 


help judge how sodium tetrasulfide 


can fit into your operations, send for 

our Bulletin 505. describes fully the 

uses and advantages sodium tetra 

sulfide, recommended soaking 
dures for various skins and hides 


the Salt of the karth 


HOOKER ELECTROCHEMICAL COMPANY 


3 Union Street, Niagara Falls, N.Y 


Niagora Falls * Tacoma * Montague, Mich. * New York * Chicago * Los Angeles 
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CHEMICALS 


LOGWOOD 
from Haiti 


A few photos of some of the 
loading and unloading operations at 
the J. S. YOUNG CO. pier in Balti- 
more. J. 8. Young Company's own 


railroad encircles the entire plant 


“WATTLE BARK 
- from Africa la 


QUEBRACHO 
from Argentina 


rhe J. 8S. YOUNG CO., since 1869, has been the dependable source of 
supply for Dye Woods for all industry dye woods for 
leather, silk, wool and synthetic textiles 

Our firm has the reputation, over all these years, for prompt delivery 
direct from our Baltimore or our warehouses in Peabody, Mass 
shipments any quantity from barrel tank car 


LOGWOOD WATTLE GARK SUMAC « DiVI-Divi « GAMBIER 
QUEBRACHO + MYRABOLAM + OSAGE ORANGE 
CHESTNUT WOOD EXTRACT FUSTIC + HVYPERNIC « TANNIC ACID 


We also manufacture the famous CHEMBARK natural tanning extracts 
for the Chemtan Co 


2701-2733 BOSTON ST. BALTIMORE 24, MD. 


Sranches: PHILADELPHIA - MILWAUKEE - NEW YORK - DANVERS. MASS. 


FROM THE FAR CORNERS THE GLOBE 
Tanning Extracts 


NAPHTHALENE SYNTANS 


Produced according our chemical 


specifications—polymer size, salt 


content, acidity, degree sulfonation— 


meet different requirements. 


Let explain the reason for each product 


DEVELOPMENT AND INTRODUCTION 
BETTER CHEMICALS FOR TANNING 


in 
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RUBBER TUBING EXPANDER, ELLIOTT 
SAFETY TYPE (Patent applied for). For safe, 
convenient connection rubber tubing 
glass tubing without need for lubricant. 
Rubber tubing can stretched readily 
the open end for easy access cylindri- 
cal object. The stretch effected three 
parallel tines whose tips are simultaneously 
diverged system levers upon com- 
pressing the handles The devic eis of chrom- 
ium plated metal with plastic grips and has 
been approved Safety Committee one 
the largest industrial laboratories 

To operate, tines are inserted into end of 
rubber tubing which can spread open 
squeezing the handles. The glass tubing 
guided between and slightly beyond ends 
of the tines which are then unlocked by 


EXPANDER 
for RUBBER TUBING 


Connects rubber tubing 


glass tubing without 


lubricant 


4 Showing 12 mm o.d. glass tubing 
being inserted in %-inch bore 
ubber tubing 


pulling trigger. Tines are retracted without 
dislodging the glass tubing simply re- 
peating pressure handles. 

For use with rubber tubing from approxi- 
mately %-inch bore. Not intended 
for use with pressure vacuum tubing with 
thick, rigid wall, with plastic tubings such 
Tygon polyethylene, which are less 
elastic than rubber. 


Overall length inches permits con- 
nection tubing assemblies junctions 
which ordinarily might not accessible, 


Tubing Expander, Elliott Safety 
Type, as above described. With directions for 


14.00 


10% discount in lots of 12 


More detailed information sent upon request. 


More and More 
Laboratories 


RELY ON THOMAS 


BOX 779 


ARTHUR THOMAS COMPANY 


PHILADELPHIA PA. 


6653. 
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LEATHER CHEMISTS ASSOCIATION 


Some Aspects Preperties Leather, from the Shoe 


Manufacturing Point 


Dr. BAUMANN 


While the scope lecture discuss the properties leather from 
the point view the shoe manufacturer, should like first express 
few thoughts, which find important for the present time, and thereafter 


into the question properties 


Leather still one the most important raw materials for the shoe 
industry and most of all leather which is produced goes into shoes. Shoe 
industry therefore highly interested everything, which going the 


leather the development prices and particularly the improvement 
the quality general 


fact, footwear has become more and more article fashion 
and shoe industry has no more only the task to protect the feet against 
influences climate and ground, but has satisfy the many desires 
“Queen which often are very hard meet. New forms, colors, 
combinations materials have steadily brought out and products are 
produced, which suit the modern way life. Still more daring construc- 
tions are required without neglect the necessary mechanical stability 
the shoe. As a consequence, the shoe manufacturer 1s compelled to select 
his raw materials more critically and expect from them special properties. 
first will call his main supplier, the tannery. Where the latter not 
position meet spec quirements regards quality price, will 
have look for other raw materials. his regret may obliged con- 


sider the price raw materials more closely owing the following fact: 


Since the last Wal and in Spite ot the higher standard of living the clothing 
industry getting smaller share the consumers’ dollar, because there 
have since appe ared so many things which make life easier and nicer and 
which have predominance over the called “soft these reasons 
we can watch in different sections a competition between leather and syn- 
products, which sometimes turns out get harmful the leather, 
but which the other hand has also brought some positive aspects. 


Under the Impression of events and of the advancement of synthetic 
products, many people feared that leather would soon be completely thrown 
out the market. wrong opinion. cannot overlooked that the 
synthetic products are necessary gap the supply leather. Cer- 
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PROPERTIES LEATHER 


tainly all hides available in the free world are somehow transformed into 
le athe and are not left to rot, but the increase in cattle population does not 
keep pace with the increase men, and from this there results lack 
leather. In my opinion, leather will be made out of hides as long as then 
protein not used for other purposes, for nutrition otherwise 
pressure from the price-side expected, and the leather industry 


may well preparing for stronger competition. 


Let keep mind: 


Behind the syntheti products are enormous potentialities in capital and 


science, which the tanning industry has means 


\s far as synthe ticS may have advanced towards the properties of le athe r, 


the unique structure of hide and le athe has not been imitated. He re le ather 
still ahead, but for how long? 


the intrusion the synthetics into the domain leather, 
leather people have gathered meet the threat. Much effort has been made 
to improve the chances of leathe r, much money has been spent. 


First, everywhere propaganda for leather has been started showing to the 
public what a useful, unique and beautiful raw material leather 1s and in 
what varieties manufactured. 


There doubt that propaganda was certain success, which, however, 
will not lasting. Propaganda one Way and expensive one 
there are others: 

We have to get more knowledge of the finished leather 


synthetic products. 


have got use where able special service thanks its 
properties. 


During the last years one could observe that the shoe manufacturers are 
getting more and more research-minded. Leading concerns have established 
the ir own laboratories or are about to do it. Shoe manufacturers started to 
discuss questions materials within their associations, consult Research 
Institutes and to subsidize them. They have started to meet with tanners, 
in order to set up standards. 


Such endeavors are known and America. 
What can leather chemists for the leather? 


If we want to approa¢ h the problems of leather from all aspects, we must 
consider that we are in the first place not tanners, but scientists, whose 
relations leather are different. However, just this fact that are interested 
leather from different points view should enable discuss the prob 


LEATHER CHEMISTS ASSOCIATION 


The contribution, which we are to make to leather, is much more dithcult 
and more painstaking than to make propaganda, and the number of chemists, 
who are able to work efhes ntly on this task, 1s limited, We therefore have 
to concentrate our forces. We also need assistance from the circles interested 
mn leather 

know leather chemists for over their having con 
siderably increased during the last decades. Considering the extent 
literature about chemistry and technology of tanning, we must agree that 


much work has been done during that time 


Considerable improvement our knowledge the structure animal 
hide, of collagen, its reactions as well as the principles of tanning processes 
has been reached The most modern methods of analytical che mistry, of 


and electron MICTOSCOPY have been applied 
Most this work ranged the held fundamental research 


Lhere were also published many promising reports about Investigations 
in the tanning he Id Untortunate ly, most of them, however, vive aS a result 
only a few not very re presentative physi al data about the sample s of leather, 
obtained experiments Others, porting about physical properties 
leather, failed giving comprehensive descriptions the kind leather, 
which had been submitted to the tests. This did not ive those pape rs the scien 


tihe weight, they otherwise would have merited 


Neither the fanning industry nor the leather consuming industry have 


been able to benefit in a corresponding measure by the scientihe work and 
they are not blamed for this. Why? 


In my estimation, the reason is that leather science 1s partly lacking a 
sufhciently sound practh al foundation, that it 1s not rooted enough in the 
ground leather manufacturing. What needed bridge from science 
to practs al tanning Ihe man in the tannery must pet better tools « nabling 
him to make sure whether or not and in what degre a change in his produc 
tion will result improvement his leather. Such tools, and think 


the most valuable, are physi al methods tor te sting leather. 


have our disposal considerable number analytical methods 
the determination of the components of leathe r, but all these methods cannot 
consider the most Important characteristics, namely the structure of hide 
and leather and the behavior the and condition the 


play predominant role the quality 
You might rt ply Wie already have many physical methods 


| um sorry to state that many ot the existing methods have ho regard to 
the structure leather the kind service which xpected 
the results obtained such methods are practical 


value Those methods were often adapted from testing other materials than 
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PROPERTIES LEATHER 


leather, especially fabrics. We therefore must develop physi al methods, 
which are suited to leather and its use, and I think that there must also be 
many dynamu methods lo tind such physi al methods iS more dithcult 
than is the case with chemical ones It therefore would not be wise to try 
the same different places and different countries. coordination 
the work iS very desirable, and he re | sce a chanee for the { nion of Leather 
Chemists Societies. already have some international commissions spon 
sored the Union. One the Commission for Leather Analysis, which has 
been very active up to now and which would be able to take over the task 
oft coordination. Ot course, the work would have to be done by the national 


commissions and the results exchanged through the International Com 


If it is the will of our Union to help leather more effectively, then in my 
OpmMion we should expand the work in the commissions We should also 
reserve more time for them our congresses and them better considera 
tion \t the same time we have to realize some thing else 

mean the standardization the methods for testing leather, the 


( he Tie al as Wwe ll as the physi al ones 


There is already a certain ditheulty in that we are spe aking different 
languages, and the dithculties are increased the fact that apply partly 
very different methods and consequently pct different results for the same 
property of the same leather. We therefore have pot to standarize our methods 
far possible conditions for this are 

Willingness for cooperation, 
Renunciation of personal or national reasons of prestige, 


objectivity in the judgement ot propositions 


Here again the will only the platform for such endeavors. 
the Union have already successfully tried work 


direction. Our appe al goes to every member to help us im these efforts 


struggle leather for its existence against quires from the 
rannery a quicket ability to meet the needs of the market. If we are considet 
ing this question from the standpoint might find for many 
of such problems a solution or explication in the lterature. Ihe tanner, 
howe ver, 18 considering any changes in the processes with SO hesitation, 
knowing hy experience how detrimental such change s have occasionally 
turned out. This, especially, was disregarded that every step the pro 
cess must be in accordance with the preceding and following Ones Here 
again a control with suital le che mic al and physi al nie thods will hye he Ipful 

kollowing these critical remarks | take ple asure in stating that the leather 


industry has shown much remarkable success during the last years 


lannery has noted the tendency of the market for more flexible and lighter 


shoes and has succeeded in ote ring to the shoe industry le athe rs, whi hy are 
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able to satisfy the demand in an appreciable measure. [his concerns sole 
leather as well a8 upper leather. 

Sole leather has become more flexible, lighter and more uniform appear- 
ance. [his has allowed increase the application natural 


looking stain shoe bottoms, showing the leather. 


\m mp upper leathers have appear d the soft, but good-standing materials 
for light unlined shoes, which are clothing the teet like gloves. lL hese sott 
le athers are made out of different kinds of hides and skins and in different 


rains 


It is vorthwhule to mention the progress in the manutacturing ot hne- 
yramed sich le athe r, first brought out in \ following also in lurope, a 
progress brought by the Retan Li ather and pasting me thod of drying 

fine leather most welcome replacement for Boxcalf, which could 


not sufhcient quantities meet the demand 


| further mention the Aniline Leathe l, whi h IS pre te rred more and more 
hese are leathers dyed with aniline dye-stuffs and not covered with pigment 
only with translucent pigments. Since the introduction pigment 
hinishe s for upper le ather during World W al l, we have by this time become 
familiar with |e athers, where the unique raw material could not be seen 
anymore, ing d he avy coats of paints, plastic, etc. 


Aniline Leather the answer says something plastic cannot 


sav: natural, shows the beauty the individual animal hide, 
very strong promote! for le 


I he re can further hye noted a remarkable progress in Wate rproohng uppel 


le athes either by the treatment or by other processes. 


LEATHER 


It is not in the scope of my lecture to deal with methods ot analyses and 
phy sic al testing ot le athe i. the Se will he cove red by other le ctures g howe ver, 


am inte nding to discuss the Importance ot some properties ot leather from the 
angle the shoe-industry. 


different leathers being used for shoes. According 
the appheation these leathers for different purposes, various properties 


the materials are to be considered Lhe main uses are for: 


a oles and midsole: 
Insoles 

Counters 

d. | ppers 


| 


Bindings, Helleovers 


Socklinings 
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properties leather are very complex and therefore de- 
scribe. are rule the sum different single properties, chemical and 
phy sical aspects being interconnected. A separation of chemical and phy sical 
properties seems to he use less. Lhe re 1s no doubt, however, that the most 


important properties ot le athe rare phy Sic al 
\s alre ady mentione d, | propose to deal only with those properties, which 
are, trom the angle of the shoe industry, the most important ones. lo Start 


with, not differentiate between sole and upper leather, but intend 


show the properties more ot less common to both types. 


Bearing mind the application leather for shoes, the properties might 
assembled groups, namely 


Properties, which are important manufacturing and durability 
shoes in Wear. 


responsible for the amount comfort the feet the 
wearer. 


Prope rties 1 sponsible fora good presentation of the shoe during wear. 
Let us Start with Group A: 


Mechanical Properties (Shoe Manufacturing 
Solidity 
ngth 
lear stitchtear - resistance 
Stretchability distension 
Plasticity 
Grain strength and stretch 
Resistance against continuous flexing (flexlife) 
\brasion resistance 
Re sistance apainst be nding 


uitability for cementing-process 


Lensile stre neth is not ver' indi ative It might hye useful for the testing 


sole leather, especially for measuring any damage 


By reason of the big variation over the area of the skin, the determination 
tensile strength not useful for upper leather, does not tell much. 


and stitchtear are more value and subject less variation over the 
area the skin 


As to uppel leathe I and linings It is important to know the relation between 
load and distension, together with the amount permanent distension. 
The latter play s a role in the durability of uppers as well as on molding 
leather soles. gives measure the plastic deformation certain nsion 


and could called “plasticity” leather, property very important the 


scope shoe 
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Ihe determination ot distension with dumb bell-shaped test pieces of 


strips may be useful with heavy leather, burt gives unre alistically high values 


with upper leather, caused by high contraction of the strips in the cross 


section Dist nsion of uppel leathe rs should he dete rmined In an apparatus 


simular to the Mull n 


ster or Lastome te! 


We are using an instrument whe re alr oOo oil yressure is ap hie d toa clam ved 


disk leather, whereby pressure and distension are recorded graph 


There is no necessity of bursting the le ather, because the first part of the 


curve characteristic and rele asing pressure and repetition 


the test, measure for plasticity obtained. ‘Tests 


are also executed at 
different degrees 


Crackings grain, course, are watched and registered. 


test 18 giving a very useful indication about the behavior of a leather on 
lasting 


‘Tear and stitchtear resistance and bursting strength should only be ex 


pressed by the tearing load, hot considering thickness of the specimen 
[here is no relation between heavier and lighter skins in a pack and the 


comparability results therefore unduly diminished leather thickness 
goes mto the 


ale ulation 


lo know rain stre neth and stretc h is of first Importance for many appli a 


tions of upper le ather Lhe re are two mnie thods to bye considered 


| The one just described with the Bursting lester 


) 


Impact test, where hammer falls the edge folded 
of le ather 


Both tests should accordingly 


leather, the resistance continuous Hexing, has 


ever been considered as Significant However, adequate methods for such 


tests were not available until recently 


Dr. Kanagy has published method, developed the National Bureau 


Standards, Washington. Bally has been built different 
principle 


Good abrasion-resistance important for sole leather. methods 


are used and here again the most suitable one has to be found out and to 


standardize d 


It has already been mentioned that today most soles are attached to the 


uppers by ceme nting wiste ad of stit« hing This pertains to uppet and sole- 


le athers, which can readily be roughed, le avVIng a willow surtace where the 


cement can condition open texture the leather 


enabling the tools ot the roughing machine to penetrate and separate the 
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bundle S It is Significant to mention that the re are many sole le athe rs on the 


marke t, whi h do not meet this requirement 


bil 
ermeability for 
Permeability for 
rprootness 
| he rmal conduc tivity insulation 
Condition (linings, insoles 


from substances causing irritation skin. 


Khe xibiliry ot sole le athe and uppel le athe r iS ntial for mode rm footwear 


\ good method for its de termination has still to he found 


Conside ring. perimve ability for air and water Vapor, We must stress upon the 
preference the latter. sole leather well upper leather. 
\ ater-Vapor perme ability IS Wyte h More contributing to comtort and he alth 
than air-permeability 


property often discussed wate rprootness really wate 
was unknown until recently Sileone treatment has brought considerable 
and changed the Sittiation Hlowe Ver, It iS a new process, and 
as the time for experience in the held has been relatively short, a certain 


reserve advisable 


It is well known that Siheone does not work as well on every fanhape, 
even not every chrome tannage. broader 


There should further be mentioned the Quilon treatment Dupont > which 


has proved for Suede leather and called 


(Bartte Ihe vel Co 


Lhe se 3 new methods have, besides the better results in Watel proofing, 


two big advantages over the stuthny 
| he sectire to a certaim degree the Water-Vapor transmission, 
which 1S conside rably reduced vith stuffed le athe rs 


2 Phe treated leather still contains a good amount of air, henes 


better thermal insulation and lowe! specihe weight 


All endeavors in waterproohny sole leather have not been very successful 
to the present time Impregnation ot sole le ather with rubber or plastics 1s 
hot like ly to be the answer Such a le athe would probably have little v aluc 


ovel plastic Ss 


\s a conse quence ol the successes in wate rproohng upper leather, the te sting 
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for water resistance has again aroused an increasing interest Any method 


to dete rmine water-resistance ot le ather should be a dynam one. 


Thermal insultation has low for summer- and high for winter-foot- 


wear. (jood insulation requires all entrapped hetween the hbres Better 


heat transfer secured high water vapor perme ability 


The condition the surface the inner parts shoes, like linings, insoles 
and socklinings, important, but often ignored factor for comfort 
These parts, being close contact with the foot, can have influence 
the feeling the foot, which overbalances the effect water-vapor permea 
bility. A surface too smooth with a low frictional coethcient might pive the 
foot not enough hold and cause irritations by the steady friction between 
shoe and foot. Many complaints “burning can explained 


a condition. 


such 


course, leather has free from substance 
tions the skin the 


Ss, which could cause irrita- 


Group 
Prope rties responsible for appearance of shoes after certain weat 

Kastness to light 
Ik astness to dry and wet rubbing and bleeding 
Resistance against action perspiration 
Resistance against action of mi roorganisms 
Suitability for easy “make up” 
re edom from substances causing spues on leather 


(fats, salts, glucose ) 


Requirement No. avoid any discoloration whatsoever 


color at sun light, crocking or bleeding of hnishes, staining by the action oft 


ading ot 


water or perspiration, 


Light fastness is not required as high as for certain textile products \ 
medium fastness will say the standard wool But 
you can find shade sin the marke t, sO sensitive to light that the y were be ttel 


used for printing photos than for shoes 


Pigme nt finishes on water base are fre que ntly not suthciently fixed and come 
off when rubbed wet. 


Aniline leather has brought many dithculties by reason that the dyestufts 
are sometimes not entirely the fibres and tend stain the 


when slightly wetted rain perspiration. 


The resistance of le ather apainst perspiration has recenth received more 


consideration. This apphes to insoles, linings and uppel le athers Lhe 


problem has been brought two reasons 


= 
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| The light Nvlon Stor kings do hot absorb nough sweat, and it even 


has become fashionable to wear summer shoes without stoc kings 


) 


the trend fashion wear unlined shoes, where the 


le ather iS hot protected and more exposed to perspiration 


measure reduce the action foot perspiration 
to impart to the le ather a certain water repe Ilene Vy, SO that sweat is not trans 


ferred through the leather liquid form 


Another measure is to use be tter sweat resistant leathe rs, whi h are thor 
oughly chrome tanned chrome and upper leather, chrome 
retanned insoles or such vegetable tanned insoles, which 


treatment with Formaldehyde Alum 


have received al 


\nother claim for le ather is 1tS freedom from substances, which could 
cause spues Or stains at the surtace Here may hye mentioned olid fatty 


At ids, he avily oxidizing oils, Watel soluble salts, sulphur, supal 


order show mice appearance, shoes need some care, betore 
le aving the factory and consistently during weal This “make up” will be 
more Or le SS Impressive, depending upon the character of the le ather In 


any case, it nee ds a highly skilled tanner to Wy prart this property to his leather 


lo reach a good lustre is a question of deve lopme nt of the rain as well as 


good 


order get realistic picture the value certain leather, 


have to measure aS many as possible ot the main properties and to compare 


them with settled standards Lhe sé standards can only be fixed if we are 
able to me asure the stress and strains le athe has to suffer during shoe manu 
facturing and wear This determination is, although sometimes rather 
difhcult, In most Cases feasible \nd only by basing on this fundamental 


knowledge will it be possible to set up standard till more dithcultse alt 


met on trying to imitate, in the laboratory,the strains to which leather ts 
subject on Wearing of shoes New equipment has to be de signed for this 


purpose and its performance must controlled wear tests 
Concerning the value of the chemical analysis of sole leather, Opinion 
differ. Whatever the attitude may be, iti important to know the amount of 


wate! soluble matters, organic and inorganic, and the acidit 


With flexible sole le ather the amount of wate soluble matter has to be 


low, in order to avoid damages ot light uppel leathers, if | wet weathes 
water sucked into the upper from the wetted soles water might 
transport considerable amounts of tree tannin and salts mito the uppel 


le ather, Causing discoloration, hard inp and crack ing of the latter 
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same applies insoles, which can cause the same trouble, they 


contain much water solubles, especially salts Besides that, insoles are sup- 


posed to absorb quantities ot perspiration, hence the y must be of open 
structure and not charged 


Considering the use tannin fixing agents, the content hide substance 
per unit volume the leather will get more consideration. Nitrogen con- 
taining agents have to be strippe d before determination of hide substance. 

main problem with the modern flexible sole leather its increased 
water perme ability It might not yet show up today in its full me aning 


because 80 many rubber and synthe soles are applied to Street and 


shoes. However, if as we all want, leather soles regain importance in 
the future 9 this proble m has to be solve d. In my estimation, sole leather will 


only have chance, and water resistant. 


With upper leather, the comple te chemical analysis 1s still playing amino! 


role. some single tests, however, are necessary and frequently apphed. 


has determined the kind tannage and finish, the amount 


water soluble matte rs, the acidity and the content of fat. ‘| hese determina- 


tions are still more frequently made from and more layers the 
(stratographic analysis) and would like stress the importance this 
procedure, the knowledge the distribution the components over the 
cross section the leather being very indicative. 


Although the might interested knowing the amount chrome 


ina leathe rf. this is le S88 Important for the r valuation of its properties by the 
shoe fac tory. 


The degree or intensity of tannage 1s indicated by the shrinkage tempera- 


ture and the behavior the has shown that leathers 


with a high shrinkage temperature also resist better the action of foot per- 
the trade the quality any leather, preferably leather, still 


judged craftsmanship, that means, the experts know from the feeling 
and looking at a leather what it is worth. They have acquired this ability 
by years of ¢ Xperience Can their opinion always be right? 

As scientists we want to measure and get re producible hgures. The princt- 
pal dith« ulty, howe ver, with this testing 1s that our instruments, even if they 
give reproducible accuracy, may not measure just the 
property the craftsman wants. 


Will understand the the scientist presents him, and the de- 
termined criteria re ally indicate the re quirements of the industry? 


leather physical terms? How measure them? 


‘These are questions to be Sé riously conside red by everyone who wants to 
test leather 
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The Sewage Problem the Leather 


Dr. 


The problems of industrial sew age have been discussed the Orevic ally and in 
the literature for the past thirty vears. has been that wholly 
new approach 1S needed to the hitherto exclusively conside red question of 
municipal fecal sewage, one work with industrial sewage. The predomi 
nantly biological-mechanical approach which has prevailed with such great 
results in the case of municipal sewaye, has to be re placed hy thinking along 
chemical From the concept meaning mechanical 
clarification, and the “clarification works” associated therewith, we must 


move on to “purihc ation”, by whi h che mie al purihe ation usually is meant. 


| nfortunately this line of thought isnot in agreement with « urrent practice 
the contrary, even today, mechanical clariheation plants 
establishments are not merely recommended but actually required by the 
authorities The fault hes in the one-sided training of the technical water 
and sewape authorities, which IS concerned solely with municipal fecal 
sewage. The inevitable result is that these officials cannot compre hend that a 
works, designed and built according all the rules the art, 
leaves untouched the soluble chemical poisons that may have been introduced 
into the sewage. Phen, lac king chemical knowl dye , and above all lac king any 
insight into the manifold different processes of industry, they demand yet 
bigger and more expensive naturally just 
plants. The representatives being aloof 
could not the past readily solve the problems sewage 
have been, and are, being solved through the cooperation ot individual 
factories or industrial groups, who must themselves undertake the purify a 


tion their sewage internal problem 


Recognizing that sewage technical problem the industry 
itself, the Association the German Leather Industry resolved take 
hand and put use the procedures that had previously been worked out and 
prove din practice in individual cases Lhe hn, in cooperation ith the authors 
ties, the over-strict and in part unsuitable regulations could be put right, 


and requirements and set that would practically effective 


[ic ( Leather ¢ 


West German 

West German 

tock A ti 4,19 
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tanneries, and above all economically bearable It should be stated that the 
current are glad advised and 


This cooperation 
between the industry 


both sic I he SUPEerVISO! othcials can, in case after case, 


tannery sewage, and the 


the 


manufacturers are astonished 
how practi all and ( hye aply the VY can arrive at this re sult 


the Asso ration of the Gr rman ather Industry in West Germany 
1S de aling with the se W ape proble m aS a Se lf admuniste red task, a Department 
Vape has been set up within the West German Leather 
chool at Reuthngen | W agner, Director 9 through which the 


investigations w ill hye unde rtake n for tanneries 


ot Vater and cw 


appropriate 


It Is note worthy that already 


plants ot other similarl situated industries have made use of this service to 


good advantage » the gluse industry and the textile industry are examples 


It is not pos ible within this SCOyn of this artic le to de al with all questions 


of a chemico-techni al nature We can only indicate by key words the indi- 


vidual question compl xes that are ti d up with tannery sewage. Kirst of all, 
however, it must be established that there is no such entity 


re 


lf one Compares the orking proce dure sot an upper le tannery, 


with its strongly alkaline unhairing liquors usually sharpened with sodium 


sulfide, and those employed in finishing imported, vegetable tanned skins 


that need only colored and finished, one will get 


an insight into how 
videly the the sewage can vary. 


different kinds establish- 
ments, diff ring in raw mate rials, processes, and end products, are not to be 


consice re d tope the ! with respec t to sewage. Likewise re gional differences in 


vater supply, which are well known bring about such clear differences 


regional tanning methods, have a decided influence on the qualities of the 


SCW ape Ihe content of aggressive, unbound carbon dioxide, and the degree 


hardness, play important toles. example, when hard wash water, 


which used large quantities the beamhouse, mixed with the lime 


liquors, the so-called “involuntary takes plac leading abundant 


precipitation ot cale ium carbonate In other places the tree carbon dioxide 


in the wash water may affect or even prevent the subseque nt desired binding 


hydrogen sulhde (from the lime liquors further recognized 


that the purity standards established by the authorities depend very largely 


on whether a factory discharges its sewape Into a brook or river, or into a 


plant. Also, the capacity the stream for 


plays part including this factor the overall estimate the 


Situation, the tanner can he Ip fo economize on his own costs 


summarize: So-called differ from each other, first 


with inte ral tannery conditions raw sto k, processes, ¢ nd produc ts); second 
different water and the third place the 


particular disposal stream municpal disposal plant requires especial at- 


locally 


and the publi servants has worked to the advantage of 
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tention. For these sorts heterogenous relationships, “Procedure 
Tannery can worked out. We, West 


Germany, have such patent solution. have, more modestly 
ourselves to working out the individual facts in one case or another 
plant fundamental research needed before anything can said about 
sewage treatment. Perhaps I may be pe rmitted to use a simile We 
worked out and collected individual facts, which 


, conte d 


In every 


have 


may Compare to mosat 


tiles. How the se are to he assembled to make al complete picture that 1 
give workable sewage process any individual case that 


always a new proble m tor every tannery conce red 
Now let mention few these mosaic tiles 


In most plants, the relatively harmle Ss Or S¢ arcely polluted nnsing 


the beamhouse mixed with the heavily polluted types 


Nuatel 
Sew ape 
means removes, renders innocuous, the chemical 
poisons. Sodium arsenic sulhde painting liming, the high 
ot the lime the spe nt vege table tan liquors SOMCTIMES POISONOUS, Mor otter 


merely nuisance because the formation blue-black compounds with 


iron the disposal stream), the always porlsonous chromium, the irksome 


dyestuffs, are not removed the contrary, the manu 
facturer makes the more for himselt 
struggle with a diluted, but enormously increased sey 


and last but not least pay tor the job 


because he must 
age flood, purity 
It Miay be remarked in passing that 
in general, much water could be saved in the be amhouse and the wash drum 


without impairing the quality of the product ol slowing up the worl It can 


taken the normal condition that per cent the total waste 


needs no puriheation In SC Ve ral CasCS WE have been able to economize on 


the use of water, through attention to little techmical details, and thereb 


accomplished an improvement Furthermore, we secured permission from 


the authorities to discharge the unpollured wash water without treatment 


Lhe resulting relief to the tanneries was appre able 
Sharpened lime liquors are extremely dangerous and poisonous both 


high alkalinity and their content colloidal proteins. the 


or sodium sulfide must he re nice d active 1s always to be unde rstood hie 


methods we have set up (precipitation as he ot oxidation ot the sulfide to 


free sulfur) are practical and treatment with 


ron salts also does away with the caustic alkalinit resulting trom the hydrol 


ysis of sodium sulfide It 1S recommended that the lime liquor ludge bye 
trapped lirtle Linnie catching pits, whereb the remaining alkalinit 
SEW ape Howing over these pits will be reduced The removal of colloidal 
value much per cent. Because the analytical characteristics 


fecal sewape are not direct] comparable vith those of industrial se 


account the different make the should 


aye, on 


remit ce d that 
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uch earher used CONCEPTIONS as "ye ident equivalent” are not applicable. 
Like wise the ‘ 13 1} biological oxygen demand is not a valid standard. 
If chemical reduc Ing agents that in themselves consume large amounts of 
oxygen are present when the 13 () 1) measurement is made, one arrives at 
altoge ther false and ruc h too high value s If the n the Sanitary authorities 
the cost treating the sewage the basis values obtained 
on dome stic sewayve, the ¢ rror is all too « le ar, and the leather industry, unfor- 
tunately situated in this respect, must Carry the load. If we wish to establish 
standard for the our sewage, the lowering the 
V alue affords an index If this value has been lowered by 50 per cent, then 
the factory has on its own part made a considerable contribution. The 
detoxification (inactivation sulfides) contributes this 


lowermg ot the KMnQ value i 
Vegetable liquors, pickles 


and chrome tanning liquors are produced 
smaller amounts Bs combining them with the spent lime liquors, then 
accomplished without difhculty. 


Dye liquors, in pene ral, are decolorized by hxation of the dye by the pre 


cipitated from the lime treatment 


he pigine nt dispe rsions that are sO much d in pizme nt 
hnishes, with ever increasing additions of synthetic colloids resins), get into 
the SCW ape only in minor amounts, trom cle aning out containers, Spray guns, 


ete However, the y should not be ignored, any more than the colloidal 
the lime liquors 


\ word now about anthrax \ccording to annual Statistics, anthrax occurs 


I ast of all In tanneries Vie at handle rs, slaughter house worke rs, loaders 
exotic skins foreign ports, and hide handlers are far more liable this 
disease than tannery workers. fact that, spite this, tanneries bear 
the odium of anthrax as an occ upational disease is due to statements in text 
that are carried forward from one edition the next 
\t any rate, in the wet work, and in the always alkaline beamhouse sewage, 
there cannot any question danger from anthrax. Unfortunately, fre 
quent and thoughtless statements are made concerning the dang r of anthrax 
from 


tS false 


contrary the facts, and hereby designated 


have, series leather factories and tanneries West Germany, 


been able to accomplish the SeW ape puriheation in accordance with the pal 


ticular circumstances to the satisfaction of the authorities and at small cost 
to the companies The prin iple that we have named were applied ntirely 


differently in the several developments, sO that we can by no means spe ak 
pletely the entire sewage on the manutacture r’s premises No wash wate! 


could he St parated, and the small brook adjoining the plant had too low a 
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capacity taken into account 


Lhe re we installed al 
plant that has now 


, for 7 consecutive months, de live re d a fully pure and ( le at 


that brook, with daily flow cubic meters. think this 


the first case large scale complete purihcation tannery sewage itself, 


with all the usual Impurities present soaks, lime Ss, vege tables and chrome tan 


liquors, color room liquors, and Spray hnishing Wastes L his shows that it 


Is practicable to purity this especially dangerous and 


trouble some sewape 
without mixing with types sewage 


planned extend this 
branches industry the federal 
textile factories, and 


information other similar 


thus install economically tolerable 


cable se W ape purtheation in such establishments Lhe 


Department Water and Sewage the West 


and tec hn ally work 


German Leather School 
Re utlinge n has alre ady take n steps in this dire ction, 


Prevention Microbiological Deterioration 


Sverre 


| 
hick \ che f llaven | | te | 
| the ‘ | experience 1 I | 
for | ect ol t e pl t | ed 
ike ‘ ‘ 
d ease ellent ents { espe 1) 
re 1 of leathe d } } ld leat y { | 
etul ed bone ‘ let | 
ed for the ¢ luat ff les { t 1 
to teeth ‘ 


INTRODUCTION 


Finished le ather, and animal skins from which it is made, are vel US 
ce ptible to miu robiologi al attac k [he le athe I mak Ing process IS, the refore, 
one in which mi roorganisms are important factor Generally, | 
activity leathermaking harmful 
or at least controlled. 


not alwa 


and hi iS to te pre ve nted 


Vational Bureau f I 
Washingt 
Th t ‘ t ‘ 
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Ihe animal skin contains a great variety of microorganisms which are 


derived from air, water, soil, manure, and extraneous the animal 
is still alive, most of these organisms have little effect on the skin. But after 


removal of the skin from the dead animal, during which operation the flesh 


side also becomes contaminated, these organisms find themselves pertect 


medium for growth and almost immediately start multiplying enormous 


rate Putre faction would soon de stroy the skin structure if nature were per- 


mitted to take its course By tanning, the skin IS, among other things, made 


resistant putrefaction. However, microbiological damage the skin 


occurs prior to tanning, inferior leather will be produced, no matter how well 


the tanning Prevention microbiological deterioration leather, 
therefore, may be considered to start with prevention of such damage to the 


kin shortly alter it is re moved from the ce ad animal 


1) deterioration of the skin prior to and during tanning, and (2) deterioration 


subsect. of this paper may conveniently be divided into two parts 


[he first part is some thing that has always been a proble m 
in le athermaking It 1S concerned mainly with proteolytic bacteria. The 
second part has become a problem of interest in recent years, though it has, 


course, always existed. concerned mainly with 


2.1 The Leathermakw Proce 


main steps the processing freshly flayed skin hide into 
leather are listed below the order which they occur the process. 
object the various steps are briefly indicated 


Curin Preservation the skin until gets the tannery 


4 


the tannery operation and consists softening 
and rehydrating the partially dehydrated cured skin also serves 


remove blood, soluble proteins, dirt, and manure from the skin before further 


proc essiny 


Liming and Swelling and conditioning the fibrous skin 
proteins, and re moval ot the hau 


the skin 
| Pickly Uniform conditioning of the skin for subsequent ranning. 


\lso, preservation the skin until tanning 


| Tas } Alteration of the skin protein, collagen, SO that it becomes 


resistant to putrefaction and CNZV attack, Wate! insoluble, and More 
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stable to heat All of these changes are presumably due to cross linking ot 


the collagen peptide chains the tanning agents 


Incorporation oils and greases into the 
H. Finishin This includes a number of treatments designed to produce 


the speciht properties and appearance of a given type of leather 


Most these steps include chemical and physical factors interacting 


as to make the whole process very complex. The re sults obtaine d in one step 


pe nerally also influence those produced in successive steps Action taken to 
control the microbiological balance must not adversely affect the process 
whole In spite of much research and study on the conversion of skin into 


leather, the changes taking place are not well understood Phe aim of the 


various pretanning steps preserve, purify, and condition the net-work 
collagen the skin. order facilitate the tanning reaction, non 
hbrous proteins, fats, and other skin components must be removed. Limited 
microbiological activity that attacks and helps remove the unwanted com 


ponents 1s desirable Burt such limited activity is dithcult to control and 1s 


apt to damage the collage n also. For that reason total prevention of micro 
biological growth nearly always for 


in athermaking, though 
probably never comple te ly obtained 


Information the art and science leathermaking, including micro 
biology, 1S available ina number ot books on the subse ae In this papel only 


parts that are thought pertinent to the top of this discussion will be re 
viewed. 


2.2 Curing and Soakin 


Curing and soaking are two operations particularly important 
point of view of mi robiologic al deterioration of the leathe rmaking material 
of the skin. The curing should be such that the change s caused by it can be 


reversed and the original condition of the skin brought about by the subse 
quent soaking operation. 


Iwo general types ot curing are used | dir curing and 2 salt curiny 


I he preservation action of both 1s based on dehydration of the skin, thus 
de priving the bacteria of water necessary for thei growth The water content 


fresh skin about per air curing, which consists simply 


drying the skin in air, the water content 1s reduced to about | per cent If 
done properly, preserves the skin almost the skin stored 
under dry, cool conditions The drying should be slow enough so that interior 
Wate! will have a chance to es ape before the He sh side becomes too dry 


impenetrable W ate! enclosed within the skin may 


and 


result yn damage due to 
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putre faction by anaerobic bacteria. Air cure 1s used mainly in countries with 
a dry, hot climate, or in primitive countries where salt may be expensive ol 
One disadvantage air curing that the and 
proteins during the drying become glued together into a hard mass which 
then requires long subsequent soaking operation the tannery 

valt curmg may be accomplished either by dry salting, in which the Hesh 
side 1s covered by d layer ot dry crushed sodium chloride, or by treatment 
the skin brine. latter preferable because also serves remove 
blood, and bacteria from the skin, thus lessening the oppotunity for 
putre faction to deve lop In either appli ation, brine penetrates through the 
skin from the flesh side, re plac ing water by osmotic action. The water neces- 
sary for bacterial growth thereby removed. About 12.5 per cent salt 
should be de posited in the skin for adequate protection, calculated on skin 
weight when moisture about per cent. These percentages are for freshly 
salted heavy skins ol hides The moisture content may he considerably 
reduced partial drying 

During salt curing, a considerable portion of the nonhbrous proteins 1s 
dissolved and removed the brine collagen hbers are not glued 
together Salt-cured skins, therefore, require much shorter soaking riod 
than air-cured skins. Salt curing commonly used meat packers this 
country, and numerous studies on the various details of this method have 
been supported by them, with the purpose ot hnding the most practical and 
effective way application for the various types skins 

type cure, many the bacteria that were originally the skin 
are not and all microorganisms that may 
be found on hides and skins would probably be an endless task. It would 
Vary pre atly with the environment of the animal 

The recently reported the normal flora fresh salted 


SINS -, toge ther with the salt tolerances found for the re spective proups, are as 


follow S 


Normal Flora of Fresh Salted Skin 


Very tolerant 
Very tolerant 

Bacillaces bairly tolerant 

Rhodococeu 4 

Unelassified 


All bacilli, seven strains Staphylococcus, and strains Achromol 


Dacter 


were found able gelatin. Only the bacilli digested collagen 


| x tr t toler ‘ 
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directly, and according this report are responsible the early stages 


skin putrefaction. intestinal organisms any organisms the Proteus 
groups, all which are prevalent fresh unsalted hides, were found these 
skins. showed that these organisms are very salt sensitive and that most 
them are probably killed the salt curing 


was previously mentioned, soaking, which the treatment the 


skin after reaches the tannery, for the purpose restoring the 


skin its original condition. Obviously, the method used curing 
determines how this is to be accomplishe d 

\ir-cured skins are very resistant penetration the soaking solution 
due the great amount coagulated proteins and blood that they contain 
Such skins re quire a ‘ong soaking pe riod Ihe longer the soaking pe riod, the 
greater 1s the chance for bacterial growth with risk of damage to the leather 
making mate rial some slight putretac tion of the skin ne arly always occurs 


during the early drying, heavy with bacteria nerally 


prevails organisms find ideal environment 

breakdown yroducts, coagulated yroteins and blood dissolved mn the soak 

solution functions are required soak solution for 


It should | inhibit bacterial rrowth, 2 dis TSE coagulated interhbrillary 
| 


proteins, and (3) assist the rehydration the collage Plain water 
unsatisfactory for this. Chlorine often added the antiseptic agent, 
generally the form sodium hypochlorite Various weakly-alkaline salt 
mixtures are often added for accomplishing the desired results Wetting 


agents are also sometimes used for the purpose aiding penetration the 


skin by the solution, thus shorte ning the soaking tin required 


Salted skins are much easier to soak than dried ones since in the former 


case a large portion of the coagulable protein has already been removed and 


the collagen hbers are comparatively easily rehydrated An additional 


function of soaking these skins 1s the removal of the salt de posited in them 
Only 


a comparatively short soaking period 1S required, but some antise pty 
ugent, such as hypochlorite, IS pe nerally used 


2.3 Salt Stains and Red Heat 


otains and discolorations that are dith« ult of un possible to remove and that 


reduce the sales value ot the leather are sometimes encountered on salt 


cured skins Salt stains and red heat are the trade designations for these 


Both are now thought caused primarily the growth 


( hromoge nic, halophilic Organisms 


Salt stains vary in color from brownish to green blue They are seldom 


found on brine cured skins, but otten on dry salted ones, especially on skins 


x 
| 
b S OaRIN 
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that are very dirty. Addition few per cent sodium carbonate the 
salt has been found effective preventive salt stains, probably pro- 
ducing the skin too high for the growth these organisms. 

Red heat pinkish, red, purple coloration the flesh side the skins. 
bacteria causing this defect are able grow high pH, and are not 
inhibited the addition sodium carbonate. These bacteria, some which 
have been identihed species Sarcinae and apparently 
introduced contaminants marine salts 

Sodium has been recommended effective and practical 


preventive for red heat salt 


2.4 Microbiological Acti ity im the Rest of the Leathermakin Process 


Liming 


liming and which the skin treated with solution con- 
taining hydroxide the principal constituent, the too high 


for any appreciable microbiological activity 


(b) Bating 


Proteolytic enzymes, some which are bacteriological origin, are utilized 
bating for the purpose removing proteins. Such enzymes 


are now commercially available and are added to the bating solution, toge ther 


with ammonium salts and organic ac ids Lhe purpose of the latter 1s to react 


and neutralize the lime remaining the skin. The use synthetic enzymes 


comparatively recent origin. Thirty forty years ago, bating was ac- 


complished preparing infusion manure which proteolytic enzymes 
were present. Fermentive bacteria, also present the manure, produced 
organic ac ids in such natural bates. If bating proceeds too far, destruction 
the leathermaking proteins will occur. But with the present type bating 
this cannot be blamed on Microorganisms as 't could be when the natural 
bates were used. 


Pr 


I he pickhing solution gene rally used IS a mixture ot sodium chloride and 


acid. About per cent salt and 1.5 per cent sulfuric acid constitute 


a satisfactory pic kle This solution has a pH too low for bacterial growth 


Acid alone would cause the collage n hbers to swell by taking up water. Salt 


counteracts the acid swe lling and at a concentration above about 6 per cent 
At tually causes cle hydration of the skin, the re by also acting as a preservative 
putrefaction 


Pickled skins may, therefore, stored for considerable 


tanning During storage, those molds that are able to grow 1n acid media 


DETERIORATION LEATHER 


may attack these skins and Cause damaging Stains and de struction ot the skin 
by the proteolytu enzymes they produce Addition ot small amounts of 
organic acids salts organic acids the pickle solution improves its pre 
servative power against molds. This explained being due tothe 
degree ionization organic acids, compared and 
ability of uncharged molecules, compared to tons, to penetrate the cell wall 


! 
the organism 


d Tannin 


Among the various pes tanning agents used, the one greatest concern 
from the standpoint microbiological deterioration tannin 
Bacteria, yeasts, and molds are all commonly found in vegetable tabbing 
liquors. Yeasts and some bacteria may beneficial that they 
organi acids, such as lactu acid and acetic a id, through fermentation 
l hese acids are desirable for attainment of the proper pli of the liquor ut 
tannin may also he destroyed by such fermentations, and in some Staves ot 
the process bacterial growth may even be destructive to the skin’ thers 
Therefore, it issafer to add the necessary Organ acids and to prevent fer 
mentation and other mi robiologic al growth by the addition of preservatives 
Molds, especially niger, are also commonly found tan liquors, and 
thei growth Is not pre vented, the tanned leather wall be impregnated with 
spores Such leather will then be especially susceptible to mildew growth 
after it is removed from the liquor. Preservatives commonly used in tan 


liquors are cresols, naphthols, sodium silicofluoride, and } nitrophenol 
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General Con id¢rations 


After the leather is finished and leaves the tannery, it may be damage d by 
mildew growth if stored under hot and humid conditions A. ferois an 
organism commonly found leather mildew. and others have 
been isolated !%24. Probably a great number of additional ones are involved 

Prior to World W at I] milde Ww growth on le athe rw as conside re d ot re lativel 
little Importance Very little effort was made to prevent it before the employ 
ment large military forces tropical areas made factor great eco 
nomical Importance 

Studies made in this country 9 "9 hand in | ngland during World at 
and afterwards showed that the main effect of mildew on leather is the re 
moval of greases [his causes stiff ne Ss and loss in tensile strength Lhe useful 
life of leather items stored or used under conditions favorable to mildew 
growth is thereby shortened although collage n, the hide protein, appare ntl 


not directly degraded 
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Nitrophe nol now the preferred fungicide for the prevention mildew 


leathers procured the Quartermaster Corps. concentration about 
0.3 per cent (based dry leather weight) used. This amount adequate 
for the protection of all t ypes of leathers under severe storage conditions. 
Vege table-tanned leather is the type most susce ptible to mildew attack, and 


any fungicide concentration that this leather will also 


protect an\ other type, such 
chrome and vegetable tannage), syntan, chemical test method has 
heen developed for ascertaining that the concentration p-nitrophenol 


the leather contorms to specihe ation requirements 


Tanner Treatment of Hid 


tannery operations, p-nitrophenol generally introduced into the leather 
roge ther with greases in which it is soluble Data have been published on the 
solubility of i nitrophe nol in various leather lubricants! *. As 1s well known, 


the porosity hide not uniform throughout its total area. fatliquoring 


or stuthng operations, the more porous parts take up more lubricants than 
those less porous Consequently, the amount of grease (and of p-nitro- 
phenol incorporated with the grease) different locations the hide 
vary. shows the magnitude this variability found analyses 
the National Bureau Standards. Samples were cut from six different 
sampling locations two sides (half hides) Army retan upper leather from 


\rea of Sides of Arm 


as chrometanned, retanned combination of 


| pper Leather 
7 
vite Nitr p-Nitro 
Ver ¢ t ’ ( Per ¢ t Per Cent Per Cent Per Cent 
| 4 0 20 32 20 0.21 
| ke () 31.7 0.26 
q 
) 3 7 0 23 $2.6 0 30 4 
Law \verage 
(srease, Per cent 6 9 6.2 
»-Nitrophenol, Per cent 0 40 0 20 6:23 
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one tannery. sampling locations are designated the numbering system 
employed the sampling study reported and were chosen 


represent areas with different fiber structures so that a propel evaluation of 


the side asa whole could be obtaine d 


ance, 


(b) Retreatment of Finished Item 


Since p-nitrophe nol IS Some what soluble i) Water, the muilde wprootne ss of 


leathers treated with it will be lost when « X Pose d to lea hing 


footwear that has been use for some time necessary for further protection 
For military shoes and boots, emulsion type p-nitrophenol formulation 


used the Army. The composition the formulation follows 


p-Nitrophenol Retreatment Formulation 
5 ( p-nitrophenol 
959 sulfonated cod Ol Hie at stoot oil 
part this mixture diluted with 
. parts water to pive an emulsion 


containing p-nitrophenol 


Boot tree from lele reated 


lhe other hoot contained no fur 


It is secn that the } nitrophe nol con 


centration varies only about 0.1 per cent over the area side. vari 


Retreatment 


> 
4 7 
PIGURE 1 \ppeat e alter st ef in the tropical roe 
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Retreatments consist immersing the boots shoes the formulation for 
10 minutes Figure 1 shows a pall of shoes that had been stored under con- 
ditions very favorable mildew growth tropical room the Army 
Center, Fort Belvoir, Virginia shoe without mildew 


growth had heen treated, while the other had received no treatment 


3.3 Development Neu Leather Mildeu 


Lhough / nitrophe nol is the pre ferred leather fungic ide at the present time, 
search for additional fungicides continues effort alternate com 
pounds that are as good or better than } nitrophenol 

During the past seve ral ye ars, a number of compounds have been investi- 
pate d at the National Bure au of Standards in a s« reening program supported 
the The Quartermaster General. Nearly all these compounds 
had shown fungistatic activity in tests on substrates other than leather \t 
the National Bureau of Standards, these compounds were hrst subjected to 


what is de signated as the initial sé reening test for le ather fungic ides 


a Init il Screenin Te 


Vegetable tanned leather samples were treated with Organic solvent-type 
formulations the compound contain about 0.6, 0.3, and per 
cent the compounds. These samples, some specimens which were tumbled 


in water atter the treatments, were the n tested for milde w resistance by ex- 


Initial screen test 
Left: Mildewproofed leather 
Right: Untreated leather imple 
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posure mycelial mats niger (ATCC-6275) growing nutrient agat 
plates incubated 29°C, for seven days. Figure illustrates the samples 


and their method exposure. 


none the samples were mildewproof this test, the compound was 


considered to have failed asa leather mildew-preventive and Was tested no 


further. (p-Nitrophenol prevents mildew growth this test per cent 


concentration.) mildew was found none the samples, only the 
samples containing 0.3 per cent or less of the fungi ide, it was subjected to a 


more severe test, which is rete rred to as the tropical room-exposure test 


b Exposure in Tropical Roon 


Leather samples treated as in the initial screening test were exposed mn a 
tropical room Fort Belvoir, Virginia. test samples are illustrated 
hg. This room, used permission the The Chief Engineers, 
U.S. Department the Army, maintained temperatures and 
simulating nearly possible those experienced the tropics. The samples 
were inspected for mildew growth weekly for hve weeks after Storape Mil 
dewproofness is obtained in this test by 0.3 per cent / nitrophenol, while 


untreated samples are Cove red with mildew in two weeks 


Other Tests 


In addition to tests for ftungistatic activity, observations were also made on 
other characteristics that have bearing the usefulness the fungicide 


as a leather preservative, suc h as 


Corrosiveness metal 
Stability to heat and light. 


A good leather mildew-pre ventive should be resistant to lea hing, that 1s, 
it should not be very water-soluble, but should be readily soluble in suitable 


organi solvents and compatible with le ather ase 


(d Results of Test 


From the compounds that have been tested by the screening program 
described, several have been found that will prevent mildew growth on leath 
ers at about the same concentrations as / nitrophe nol. With a few exce ptions 
these are other phenol derivatives None has been found that is markedl 
superior p-nitrophenol ethciency, though 
Se veral effective ones may be better from the standpoint of color and pel 
manency Ar the present time, sore of the more promising fungi ides tested 


are being studied further under conditions the Quartermaster Corps 


LEATHER CHEMI 5 ASSOCIATION 


ideal leather fungicide has not been found. Such compound should 


have the following properties It should be che ap, colorle SS, €aSy to apply, 


harmless to human he alth and to le athe I, and should give effective and per- 
manent milde W protection 


3.4 Relationsh pe 


Studie son this subject involving chlorinate d phe nols and nitrophe nols have 


been made Shirk and using pure cultures and nutrient 


* 
Untreated 
Bottom ime leather that had been mildewproofed treatment with 
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avar test medium | sually, the re lationship found Im Stic h studie sSmay he ex 
pected to prevail when apphed to le athe | XCEPTIONS TO this, however, 


should not SUPprising side the ntial of microorganisms 


due to the substrate 9 unknown alte rations in the fungi ice structure may occtl 
by reactions with other formulation components or W ith the le athe ! | urthe I- 


more, in the tropical FOOM-eXPOsure test, the fungicide concentration in the 


leather may decre ast by le aC hing due to repeate d conde nsations in the humid 


atmosphere. The relative water solubilities the fungicides may, therefore, 


be a factor in the de termination of the il milde W-preventive ethciencies in this 
test. 

good leather mildew preventive will probably show high 
potency against A. er when added to nutrient apart medium It does hot 


follow, however, that all tungicides with high potency mn the apar test or on 


other substrates, such aS paint or te xtile s, are good leather mile W-preven- 


tives. 


Hausar a? ntly studied the effect of number and position ot the chlorine 


atoms 1n chlorinated phe nols, cre sols, and x le nols on disinte cting powers ot 
these ce mpounds In aqueous me dia when used aS preservatives for skin and 
leather. his study and that Shirk, referred to, inhibition 
activity was found especially associated with substitution para 
position by chlorine 


effect ot che al structure on le athet miulde W-preventive 


National Bure au of Standards has not made a systematic study on the 


porency Krom the 


screening: program that has been describ d, however, a te COMMpPArISONS are 


possible which are shown tables 


The percentages shown in parenthese sin table s 2 are the lowest con 
centrations that produced mildew proot leathers in the tropr al-room ¢ Xposure 
test 


Phough com younds of many types have been teste d, rhe nols re dominate 


as the type found most effective as leather mildew preventives, and particu 
larly the }-nitro and thice yvanophe nols Possibis the S¢ compounds are ef 
fective because they can combine with the lk athes by hydrogen bonding I he 
inethciency of nitrophenol, which is intramolecularly hydrogen-bonded, 
Was recently demonstrated b the observation at the National 


Standards that this fungicide could not be extrac ted 


vith chloroform from 


some types of le athers unless the le ather sample s were hrst vetted with Nate! 


wm chiorotorm extraction is utilized in the specincation analysis tor p-nitro 
chlorof lized the lysis for p-nit 


phenol Apparently hxation of the nitrophenol fo reactive proups in the 
le ather occurs, but it 1s released when the reactive proups are satished with 


Wate! This prol ably involves a h droge nN bonding mechanism 


ts 
| 
te 
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Relative Efficiencies of Some Nitrophenols as Leather Mildew 


Ortho-chloro trophe nol 


Nitrophe ol 


Dimethyl- p-nitrophenol 


Ortho-nitrophenol 


lhe Relative Etheienci ol 


Relative Effects of Substituent 


Dimethyl p-thice i ophe | 
chlorophenol 


CH-—Br 


~ 


Hig 


() 


ATION 
h 0.3 per cent) 
Ver high (0.15 per cent) 
ite high (0.6 per cent) 
w (yvreater than 1 0 per cent) 
high (0.15 per cent 
gh (0.30 per cent 
ite high (0.6 per cent 
ite high (0.6 per cent 
wlerate (greater than 0.6 per cent 
the Para Position of Phenols 
high per cent 
high (0.6 per cent 
Moderate vreater than 0.6 per cent) 
Eft 
per cent 
erate yreater than 
0.60 per cent 


Preventive 
LABLI 
Thioceyanophenol 
o-o-cresol 
no-3, 5-xvlenol 
t-Thioeyano-2,6-xylenol 
for 
iphthe e- 1-choxicde 


DETERIORATION LEATHER 117 


Alkylation of Pp nitrophenols and p-thiocyanophenols scems to decrease 


slightly the mildew-preventive the compounds, while chlorination 
(in the case of o chloro- p-nitrophenol, table 2) seems to increase the ethcienc 
3-dihvdrothianaphthene -1-dioxide only in that the former has an ethyl 
linkage, which, in the latter, has been saturated by the addition ot hy droge n 
bromide Apparently rhe ethylenic linkage in the former case 1s associated 
with higher mildew-preventive explanation for these observa 
tions can be offered at this time. 
British Leather Manufacturers’ Research ence 1920 
1945"' (London, 1948 
1946 


Reinhold Publishing Corporation, New York, 194 
d. Wilson, J. A., “Modern Practice Leather Manutactur 
Corporation, Ne w York, 1941 
?, Anderson, H. J., J. Soc. Leather Trades’ Chemists 33, 250 (1949 


$. Barghoorn, Ek. S., J. Am. Leather Chemists Assn. 45, O88 (1950 

4. DeBeukelaer, bk. L., J. Am. Leather Chemists Assn. 33, 470 (193% 

6. Hausam, W., Das Leder 4, 2 19534 

7. Hyde, R., Mitto and M rave, ©). | / Leather 1 Chen 
35, (1951 

41, 198 (1946 

Issn. 44, 270 (1949 

10. WKanag J. Charl M / yr 14. 

11. Kritzinger, ©. ¢ Am. Leather Chen 45, 20 1950 

12. Kritzinger, Leather Trades’ 217 (1952 

13. Kritzinger, ©. ©., J Leather 1 rade Che ts 37, 19 19 


14. Kritzinge ithe hi | 
1 Lollar, R. M., J. Am. Leather Chemists Assn. 39, 12,179, 208 (1944 
16. Lollar, KR. M J. Am. Leather Chemists Assn. 45, 72 1OSu 


~ 


17. Mann, ©. W., Randall, B., Mandel, J., Kildutt, J dC hark 
Leather Chemists Assn, 46, 24% (1951 

1X. Merrill, H. B ind Leather Report \ 1951 

19. Musgrave, ©. J., and Mitt Leatl Trad Che 44, 161950 

M) Shirk, H. Poelma, | ind Core roche Prof 42 
386 (1951 

1. Shirk, H. 1B Chem. 191, 7% 1951 

12. Strandine, | DeBeukelaer, | d Werner, (5. A Am. r 


Lip 
Issn. 46, 19 (1951 


LEATHER CHEMIST \SSOCIATION 


104 (1954 


Received, 26, 


Labo and Field Exposure Studies Leather 


Sverre 


and 


it O60 


ntration 


INTRODUCTION 


Prevention mildew growth military leather items has been impor 
tant problem for the | nited tates Armed Forces since World W al ay Most 
tanning agents ind le ather lubru ants required tor the production of Satis- 
factory military leathers are mildew susceptibl It is, therefore, necessary 
to incorporate a fungicide *¥ into the le ather to make it mildew resistant in 
hot and humid areas The hung ide now be ng used for that purpose by the 
Quartermaster Corps 4-nitrophenol comprehensive review the 
this compound leather fungicide has recently appe ared the litera 
ture 


urne | e, A. i Rose, C. D., J Leather Trades’ Chemists 32, 
127 (194 
4. Wilso H.R Merrill, Higby, W. M Am. Leather Chemists A 49, 
Bureau of Standard 
Washington, D. ¢ 
Chen nd Plast Division, 
Lhe effect ene ol seve exper ‘ tal leather fu cide that were pre ously evaluated 
in laborator tests | bee tuched ler field dit together th 4-nitrophenol 
the compar tand | | dit t } trophenol, it was fe d that 2-chloro-4 
trophenol, ‘ | dl | phe 1) carbonate prevent mildew growth 
‘ leather der trop | le lit it entratio no higher than 0.60 per cent 
are tel evere condition N-(trichloromethylthio 
tetrahydrophthal cle 1 te hl ivdrog hibited IlIdew growth 
per cent entratu one ‘ but are not dependable leather fu cide d 
phenol 1 4-chlor are t effective leather { des eve it conc 
ell over one per cent 
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Although t-nitrophenol is the preferred le ather fungicide at the present 
time, new and possibly bette rones are being sought. In time of national emetl 


gency any one fungicide might unavailable. This was true 4-nitrophenol 


during World War 


Phe availability ot suitable alte rhates is conseque ntly 
required. 


The Quartermaster Corps supporting the National Bureau 
Standards for the investigation compounds that are known fungi 


toxic® and that might be useful as leather fungic ides Part of this program 


has consisted screening numerous compounds order determine 


most effective inhibiting mildew growth leather. 
held exposure study some the compounds evaluated screening 
tests was undertaken for two reasons: (1) order test further the 


ing stability and fungicidal those compounds that had been found 
promising the earlier screening tests, and (2) order establish the 
liability the screening test method for predicting the 


fungicides held tests 


LEATHER NBS 


As pre viously nie ntioned, all the compounds that have been submitted for 
ti valuation as leathe I fungic ile § at the National Bure au of Standards POSsesse d 
fungitoxic properties. This was known from fungitoxicity tests, such that 
employed the Prevention Deterioration Center the National Research 
Council the fact that the compounds had already been used 
for protection materials other than 

It is pene rally recognized that the fuNngatoxicity exhibited by a piven com 


pound against a specif Organism is pre atly influenced by the 


substrate and 


x material that supports 
the growth great organisms, most which have been studied 
to only a limited extent Compounds that are found to be effective fungi ides 
for other materials, such as textiles o1 paints, o1 that exhibit fungicidal ae 

tivity in tests using pure cultures and nutrient aga medium are not neces 

sarily good leather fungicides Krom these considerations it is obviously 
desirable evaluate leather fungicides leather substrate and preferably 
under the conditions and against microflora typical of a trope al jungle 

Such conditions and flora are approximate dina trope al room at the | nyinect 

ing Center of the | S. Army at Fort Belvoir, Virginia [his room, which ts 
referred to only as the trop al room in the remainder of this paper, Was made 
available for use the Quartermaster Corps screening program 
fungicides the National Bureau Standards through the cooperation the 
Engineering Center Some details of the procedures used in the screeniny 


program are given aS a bar kground for the present held exposure stud 
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2.1 Test Leather 


evaluating the fungus resistance different leathers exposure 
in the trop al room, a vege table tanned sole leather crust was chosen as the 
test leather. This leather contains less filler and oil than finished sole leather 
and is not compressed by rolling. It is very susceptible to mildew growth 
and is uniformly so from batch to batch. Many other types of vegetable-tan- 
ned leathers vary considerably in this re spect Vegetable-tanned leathers are 


more susee ptible to mildew growth than leathers of other types of tannages 
2.2 Incorporat mm of Fungicides into the Leather 


Leather specimens were dipped into suitable solvent type 
mulation of the fungic icle The choice of solvents apparently does not aftect 
the fungitoxn prope rties of the compound, This cone lusion has be en reported 
by others and assumes no reaction between solvent and fungic ide. Whenever 
possible, solvent mixture cyclohexanone (10 per cent), mineral oil (20 
per cent), and trichloroethylene per cent according per cent fungi- 
cide, by weight was used for Incorporation of the fungicide into the test 
leather. This mixture penetrates quickly through the leather. Analysis 


leather treated with 4-nitrophenol this solvent mixture indicated that the 


deposition the fungicide was uniform throughout the leather. The amount 


fungi ide de posited, as found by analysis, agreed generally with the amount 
from the formulation absorption the 


there preferential absorption the components the formulation. 


Tests for Mildew 
‘a Initial screening test 


Fungicide s submitted for test were exposed to an initial screening test as 
follows: The fungicide was dissolved organic solvent such trichloro- 
ethylene, cyclohexanone, Stoddard solvent, » r combinations of these. The 
solution was then applied to 2 by 4-inch vegetable-tanned sole leather 
specimens by imme rsing the leather in the solution. The pi kup of fungicide 
was determined differences weight before and after immersion. The 


specimens were minimum hours and cut into four specimens 
inch by 2 inches 


Methods of Sampling and lesting, Methods 5011 and 5021, as follows: 
mats were prepared suspending the spores ripe, fruiting agat 
culture Aspergillus niger 100 ml. distilled water con- 
taining small amount wetting agent. Using sterile camel’s hair brush, 


the spore suspension was brushed over the surface hardened, 


st rile nutrient apyat medium Priot to inoculation, the culture medium Was 
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sterilized autoclave for minutes 122°C., poured into sterile 3-inch 


Petri dishes under ase pti conditions and allowe dto harden. After ioc ulation, 
the Petri dishes were incubated for approximately hours 29°C 


’ relative 
humidity per cent 


the end the incubation period, the surface 
the agal medium was covered with white mycelial mat the test 
anism. 


‘Two ot the ] by 2-1n¢ h le ather specimens were tumbled for three hours in 


shake bottles containing distilled water. The se specimens plus a third non 


tumbled specimen were placed on the mycelial mats of 4. niger Lhe specimens 
were incubated for seven days 29°C. relative humidity 
percent. \ le ather specimen free of fungi ice WaS EXPOst CONCUTTE ntly asa 
control. the control failed show heavy growth mildew the test was 


repeated. The results the test were determined visual examination the 
specimens. 


Other specimens were tested for resistance to mildew growth by the 


American Leather Chemists’ \ssociation sand spore iixture Lhe se specimens 
were incubated for 21 days unde the Sallie conditions cle sé ribe d pre viously 
Visual examination for mildew growth was made the seventh, fourteenth, 


and twenty-hrst day the incubation period. 


(b) Second stage screening test tropical room exposure test 

Fungicides that were found prevent considerable extent inhibit 
mildew growth the initial screening test were tested further the tropical 
room exposure test. Leather specimens containing definite percentages of the 
fungicides were exposed for hve wee ks mn the trop. al room I he specimens 
were inspect d for mildew growth once each week. In many cases a treatment 
that made the test leather mildew proot in the initial screening test failed 
even inhibit mildew growth tropical room exposure, treatment 
shown to be ineffective by the initial s« reening test has been found ethective 
by the trop al room test Treatments that merely inhibit mildew prowth 
the initial screening test are always less effective the tropical room 


posure, ‘| ropie al room exposure appears to bye a more severe test for le ather 
fungicides 


The minimum percentage ot a given fungi ide required tomake the test 
leather mildew resistant in the tropt al room « x posure test 18 assume d to be the 
percentage required for protection under the most severe conditions 
leather items will encounter present 
leather at 0.3 per cent concentration, prevents mildew prov th under the trop 
cal room conditions. Generally, no higher concentration than 0.6 per cent 
has been used in the screening program since the search has been directed 


towards fungicides effective more effective than 4-nitro 


ie 
| 
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phenol. compound did not exhibit least some inhibition mildew 
growth 0.6 per cent, was considered too ineffective value. Others 
were unsuitable as leather fungicides because of obvious defects from the 
standpoint of color, stability, and solubility characteristics, or were known 
possess properties considered harmful human health. Consequently, 
only few compounds out those screened date can considered sub 
stitutes alternates for 4-nitrophenol leather fungicide Quarter- 
master items. more promising ones found the screening program are 


reported upon this paper. 


Compounds 

fungicides were included the held exposure study. All these 
had prevented greatly inhibited mildew growth more than 0.3 
cent the initial screening test described 2.3 (a). One the fungicides 
was 4-nitrophenol, which was used the comparison standard. The 
cides and their relative mildew-preventive ethciencies as found in the tropical 
room screening test described 2.3 (b) are listed table The borderline 
concentrations referred to in the table are the minimum percentages of the 
fungicides required the leather make mildew resistant under the tropi- 
cal room conditions. With two exceptions, the fungicides prevented greatly 
inhibited mildew growth at no more than 0.3 per cent as shown in table 1. 


concentration 0.6 per cent 2-phenylphenol 4-chloro-m-xylenol was 


Test Result Propi il Room) of kungicic ised in Field 


Stud 


Border 
Per Cent 

) 2-chloro-4-nitrophenol 0.15 
(comparison standard 

bis(4-nitrophenyl) carbonate 0.30 
tetr ihlorohydroquinone 0.30 

N-(trichloromethylthio) tetrah ydrophthalimide 0. 30* 

2-phenylphenol 

*Leather spec ‘ é t o1 per cent of the fung le were ldew re t tift er } 
not been exposed t eat t t ‘ mer heated for 1 week at #0” ¢ r exposed t it ttor 1 week 
were not complete ' lew re tant eve ‘ cont 0.60 per cent of t f le AN entr 
of 0.40 per cent w take the borderline entrat for storage « liti 

770.60 per cent did not prevent ew N total f mildew growth req 
mum ott per cent deposition in beequent te 

60 per cent did not prevent 1 ! growt tt lat trat reater 


than 0.69 per cent 
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not sufficient prevent mildew growth. Subsequent testing has shown that 
minimum concentration 1.5 per cent 2-phenylphenol was required 
nearly total inhibition mildew growth the tropical room screening test. 
was not tested concentrations greater than 0.6 per 
cent. Leather specimens containing 0.15 per cent N-(trichloromethylthio 
tetrahydrophthalimide were mildew resistant the tropical room screening 
test the specimens had not been exposed heat light. Specimens heated 
for one week exposed direct sunlight for week were not com 
pletely mildew resistant even when containing 0.6 per cent this fungicide. 

2-Phenylphenol and 4-chloro-m-xylenol were included the present study 
even though they had been found comparatively ineffective the tropical 
room screening test. The resons for this were: (1) permit comparison 
held exposure results and screening test results some relatively ineffective 
fungicides well relatively effective ones, and (2) because price and 
availability were thought factors potentially favorable these fungi 
cides they were effective higher concentrations than had been used 
the screening tests. However, most of the compounds listed are not yet com- 
mercially available and no complete comparison as to cost can be made at 
this time. The National Bureau of Standards has not inve stigated methods 
of tannery applications and has not made tests for properties relating to 
human health hazards any the fungicides included this study. 


3 2 Preparation of Leathe r Sam ples 


Three types of leathers were used in this study and are referred to as 


Vegetable tanned sole leather This the same type 


that had been used in the screening test desc ribed pre viously 
strap leather 
military-type upper leather 


\ll these leathers were obtained free 4-nitrophenol any other fungicide. 
Four bends leather four sides (half hides) leather and two hides 
ot le athe C were used. Four like sets of leather samples were prepared, one 
each for the four exposure sites used (see section the eight 
fungicides was tested three concentration levels, and three specimens 
each ty pe leather were used for each level. In addition, three controls (speci 
mens containing fungicide) each type leather were included each 
set sample total number specimens sent ach exposure site was 


therefore 225, and this amount constituted one set samples. The size 


each specimen was inches. Only those portions the bends, sides, 
hides that were free from obvious flaws, such scars and creases, were 


used. All specimens of each leather were cut out, mixed, and assigned to 
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fungi ide treatme nts and to set of sample S at random, and marked for iden- 


5-per cent (by weight) organic solvent stock formulation each 


cide w as first prepare d Portions of the stock formulation were then diluted 
to the concentrations re quire d to de posit the desired percentage of fungic ide in 


the leather. All dilutions the stock formulation given fungicide were 


made with the same solvent mixture as was used in that stock formulation, 


vith the exce ption the formulation phe nylphe nol (see (d), this section 


I he formulation COMPOSITIONS were as follows 


} (hic anopner , 2-ch ro nitro phenol, } nitro pnenol, and t-chloro 
” 


per cent lohexanone, per cent mine ral oil, and trichloro 
ethylene make 100 per cent 


b For 


phthalimide: per cent dioxane, per cent at’s-foot oil, and chloroform 
make per cent 


tetrahydro- 


mineral and trichloroethylene make 100 per cent 


For 2-phenylphenol: cent formulation this compound was 


supplied by the manufacturer and used as supplied for the treatment of all 


specimens receiving the highest concentration of )-phenyl phenol Kor the 


treatment of specimens receiving lower concentrations, the 5 per cent for 


mulation was dilute d with the solve nt mixture shown under a 


ntratior Le ls icides in the 


has been mentioned, each fungicide was tested three levels concen- 
tration a When the approximate borderline concentration had been 
established in screening tests (see the table in section ooh the three levels 
were: level: the borderline concentration; 
Borderline concentration; Lowest level: One-half the borderline concentra 
fon b kor 2 phe nviphe nol and chloro m xv ie nol whe re the borderline 
concentrations had not been established in screening tests, the three le vels 

re Hlighest | kor 2 phenylphenol, the per cent deposition obtained 
by treatment of the leathers with the § per cent formulation supplied by the 
manufacturer was used For leathers \, B, and C these de positions bec ame, 
respectively, | per cent, 1.7 per cent, and 1.1 per cent, corresponding to 
differences in absorptivity of the le athe rs For / chloro-m xvlenol, 1.2 per 
cent was used, or twice the highe st concentration used in the previous screen- 


ing tests: level: 0.60 per cent; Lowest level: 0.30 per cent 


3.3 Forn ilation 
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3.5 Treatment of Leather Specimens 


leather specimens were treated dipping into formulations the 
re quired concentrations to give the desired per cent ce positions of the fungi- 
cides in the leather. The required formulation concentrations were calculated 
from the average per cent of the formulation absorbed by the respective 
leathers during the treatment, determined preliminary experiments. The 
calculated per cent depositions of the fungi ides in the leathers were checked 
analyses the cases 4-nitrophenol, tetrachlorohydroquinone, and 
2-phe nylphenol, for whi h analy Tic al me thods were available The agree- 
ment between the calculated fungi ide percentages and those found by analys 
was the order that could expected from the variability formulation 
absorption individual specimens. This variability shown fol- 


lowing table. 


te ! 
Per 
15.9 
( 4 0 14.8 
Largest 


All specimens of one leather receiving the same treatment were treated 
simultaneously. The controls (specimens containing no fungi ide) were 
treated with the solvent mixture described (a), section 3.3. After treatment, 
the specimens were placed oven for hours order remove 
the volatile solvents 


3.6 Exposure Condit Ons 


Four like sets of le ather sample S, prepare d and tre ated as de SC ribed, were 


eX pose d as follows: 


San ple set | I.xposed at Yuma, Arizona (desert weathering, hot-dry en 
vironment). The sample Expose direct sunlight but were 
from desert storms. They were reversed twice during the exposure pe riod so 
that grain and flesh surfaces received about equal amounts sunlight. The 
exposure lasted for three months (from July October 1954) and the 
samples were subsequently tested for mildew resistance storage the 


tropical room Fort Belvoir, Virginia. 


ple set roof the National Bureau Standards, Wash- 


ington, (weathering, moderate hot-dry environment). The samples 


were expose d in the open during working hours, but sheltered the rest of the 


pe 
| 
| 
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time and during rainstorms. Grain and flesh surfaces received about equal 


sunlight exposure ‘| he exposure pt riod and subse que nt mildew-resistance 


test were the Same as described for sample set | 


Sampli set 3 Not exposed to weathe ring I he samples were stored in the 


laboratory and were not exposed to any direct weathering before they were 


tested for milde w resistance by 


exposure in the tropi al room. 
Sample set Panama (mildew 


environment). samples 


growing conditions, hot-humid 
were protected from direct sunlight 
but were otherwise exposed ambient environment site located 


the jungle the Atlantic side the Isthmus Panama. Weekly observa- 
tions mildew growth these samples 


were made for period weeks 
(from August October 25, 1954 


after growth began appear some 


specimens Pre vious to this pe riod, the samples had been exposed at two 


other Panama sites for 


total weeks, during which time mildew 


growth appeared even untreated specimens. environmental conditions 


at the first two sites apparently were unsuitable for rapid mildew growth 


and made relocation necessary. Summaries the data col- 


lected the various exposure sites, and the daily cycle temperature and 


per cent relative humidity the tropical room, are given appendix 


this paper, although discussion the effect the climatological conditions 
on mildew growth is included in this study 


It may he observed that none of the exposure conditions Was such that 


specihe information about the effect leaching water the permanency 


the fungicidal treatments could obtained. However, both the Panama 


exposure and the tropical room exposure the samples were wetted the 
point of dripping during repeate d condensations of the humid atmospheres. 
Some le aching effect IS, the retore, conside red to be included in the ove r-all 
effectiveness the fungicides under these conditions 


All four sets samples were prepared during the first part May 1954 


and sent the various exposure sites during the following month. 


samples exposed Yuma, Ariz., (sample set were returned the National 


Bureau Standards about the middle October 1954, and sets and 
were then teste d for milde W resistance in the tropical room simultaneously. 


The exposures of the sample S at Yuma, Ariz 9 and in Panama as well as 


the observations mildew growth the samples were conducted 
the Quartermaster Research and Development Field Evaluation Agency, 
Fort 


3.7 Collection and Treatment of Test Data on Mildew Gro 


oth 


Weekly observations mildew growth were made and recorded separately 
for the grain and flesh areas and the edges each specimen. The amount 
mildew growth was indicated the percentage the given area covered 
with and was designated the following code numbers: 
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mildew growth. 


l Krom S« attered colon s to 25 per cent of the area Cove red with milde Ww 
growth. 


per cent per cent the area covered with mildew growth. 
per cent per cent the area covered with mildew growth. 


per cent 100 per cent the area covered with mildew growth. 


treatment the original test data obtain the data shown 


_FUNGICIDE 


ois 


4 THIOCY ANOPHENO! 


2-CHLORO- 4 NI TROPHENOL 


NITROPHE NOL 


(4-NITROPHE NYL) 
CARBONATE 


TE TRACHL OROMYDR OQUINONE 


EXPOSURE TIME, WEEK* 
SET OF SAMPLES, NC 


A 
4 
EN 
tw 
25 %OF AREA Ewe 
VEGETAGLE SOLE LEATHER CRUST 6 60 % OF AREA MIL DEWE 
| 575% OF AFACE AREA MILOEWE 
RFACE AREA M 
FIGURE 1 Weekly observations ¢ nildew growtl eyetable-tanned sole leather 
crust 
Sample et 1 was exposed to weather t Yuma, Ariz 
Sample set 2 was exposed to weather p NBS roof 
Sample set 3 was not exposed to weather tored in NBS lab 
Phese samples were tested tor ele re ce by exposure ina tropical room 
Sample et 4 was not exposed to we ithe prior to be y tested for mildew 


ed TY 
a 
RIC HLOROME THY THIOP bl 5 
TETRAHYO ROPHTHALIMIDE 4 
resistance by exposure at a Pas la jungle te. age 
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j 
Deri ation of a sinvle aluée for each Specimen 


the values recorded for grain and flesh given specimen were the same, 
that value was taken the value for the specimen. they were not the same, 
the higher value was taken as the specimen value rather than the average. 
It is assumed that mildew growth 1s equally objectionable whether it grows 
grain flesh. fungicide does not give the same protection both 
sides of the leather, it should be rated according to the area on which it 1s 
least effective 

Mildew growth on. the edge 5S Was neglected. The sizes of edge areas are 


negligible compare areas. Furthermore, the cut and 


TROPHENY.) 
ARBONATE 


META KYL ENOL 


SURFACE AREA 
JRFACE ARES OEWEL 


AREA Ewe 
% OF RFACE AREGM Ewe 


FIGURE 2 Weekly observations « mildew growth on vegetable-tannec trap leather. 
Sample set was exposed weathering Yuma, Ariz 
Sample et 2 was ¢ pe ed to weather y on NBS rool 
Sample set 3 was not exposed to weathering tored in NBS lab 
These sample were tested for mildew resistance by exposure in a tropical 


room 
Sample et 4 was not exposed to we ithering prior to being tested for mildew 
resistance b exposure at a Pana i ingle ite 


12% 
TROPHEN 
TE TR ACHLOR OMYOROQUINONE 
Ned RICHLOROMETHYL 
> PHENY. PHENOL 
NO FUNGICWE (CONTROLS 
tue mE TIME whee 345 6 7 5345 67 1234648 67 23464 
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hbers edge areas are not typical the surfaces that are most concern 


leather mildew prevention. 


Derivation single value for each treatment 


After single value for each the three specimens receiving the same 
treatment was obtained explained (a), the average the three values 
was taken the mildew growth for that treatment. This average was rounded 
off the nearest whole 


3.8 Results 
Figures and are graphs all data observations mildew growth 


FUNGICIDE 


4-THIOCY ANOPHE NOL q 


CHLORO- NIT ROPHE NOL 


4 WITROPHEN 


BIS (4 NI TROPHE NY, 
ARBONATE 


TE TRA CH. OR OMY DROK 


OROMETH YL 
TETRAHYDROPHTHALIMIDE 


PHENY. PHENOL 


4° CHLORO: ME TA-KYLENOL 


NO FUNGICIDE (CONTROLS 


XPOSURE TIME, WEEKS 


SET OF SAMPLES, NK 2 5 4 
| EGENC 
26°50 % OF SURFACE AREA DE WEL 
75% OF SURFACE AREA DE WEL 
76° % OF SURFACE ARE AM ewe 
upper leather 
Saniple set 1 wa exposed to weathering at Yuma, Ariz 
Sample et 2 wast po ed to weathering on NBS root 
Sample et 3 was not exposed to weathering tored in NBS lab 
The ‘ ample were tested for tildew re tance b exposure ith a tre pical 
room 
Sample set 4 was not ¢ Xpo ed to weathering prior to being tested for mniilc 


resistance by exposure at a Panama jungle site 


} 4 }~ = 4 
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after the original data have been treated described section 3.7; they 


show the results for sole leather crust, vege table strap leather, and military- 


type upper leather, respectively. Weekly accumulations mildew growth 


leathers containing the various concentrations each the eight fungi- 


THIOCYANOPHENO!L 


2- CHLORO~4-NITROPHENOL 


4- NI TROPHE NOL 


4-NITROPHENYL) 
CARBONATE 


TE TRACHLOROWY OROQU INONE 


NATRICHLOROMETHYLTHIOF 
TE TRAHYOROPH TH ALIMIOE 


2-PHENYL PHENOL 
(HIGHEST CONC ) 


( ) 
( 8-170 ) 
( ) 


FUNGICIDE IN LEATHER, % O07 15 .30.60120 


8 


07 15 60120 18 30. 60120 


4 4 


0715 3 60120 


LEGEND 
LEATHER { {no MILOEW 
A-VEGE TABLE SOLE CRUST 25% OF SURFACE AREA MILDEWED 
B+«VEGE TABLE STRAP 26-50 % 


90% OF SURFACE AREA MILDEWED 


( 
75% )F 


C#MILITARY TYPE UPPER (CHROME RE TAN) 


SURFACE AREA MILDEWED 


76-100 % OF SURFACE AREA MILDEWED 


FIGURE 4.—Final mildew growth leather after completion mildew resistance tests 


Sample set was exposed weathering Yuma, Ariz 

Sample set 2 was exposed to weathering on NBS roof 

Sample et } was not exposed to we ithering tored in NBS lab.). 

samples were tested for mildew resistance exposure tropical 


room 


Sample set was not exposed weathering prior being tested for mildew 
resistance exposure Panama jungle site 


LEA EA LEA LEA 
tc ; Cc { [¢ 
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cides are shown. The tropical room exposure was terminated after five 
weeks. The Panama exposure was terminated after weeks the final 
exposure site. Figure compilation information taken from 
and shows the final accumulations mildew growth all leathers 


the four sets samples after completion the mildew-resistance tests. 


3.9 Discussion 


Tropical room ex posure ersus Panama é vposur 


the data for the two sets samples not exposed weather- 
ing prior the mildew growth exposure sample sets and shows that 
initial mildew growth generally appeared corresponding specimens aftet 
exposure times the tropical room than the Panama site (hgures 
i; & and 3). This is to be EXPEC ted since the tropi al room is controlled so 
as to produce continuous optimum conditions for mildew growth, while at 
the Panama site natural atmosphe ric conditions latter con- 
ditions were not uniformly optimum for mildew growth. Figure shows that 
the two sets samples yielded data that are good agreement, except 
those for tetrachlorohydroquinone leathers and However, there are 
clear indications that 5-week exposure riod the tropic room least 
severe test for mildew resistance exposure period the 


Panama jungle site. 


(b) Effect weathering 


Comparison the three sets samples exposed mildew growth the 
tropical room, but previously exposed different weathering conditions 
(sample sets and 3), shows that weathering appears make the leathers 
more susceptible mildew growth. From and seen that 
mildew generally appeared first weathered samples. This difference 
persistently reflected the final data also, may observed from figure 
The greater mildew susceptibility weathered samples may due 
accumulation dirt and spores them compared samples that were 
stored the laboratory. may also due ide removal degra 
dation caused by weathering. 

The results this study show appreciable differences among the fungi- 
cides in sensitivity to weathering. In the screening test evaluation (see the 
table section 3.1), exhibited 
fungicidal effectiveness when leather specimens containing were not ex- 
posed heat light, and decreased effectiveness after exposure these 
conditions. the held exposure study the instability this fungicide when 
exposed heat and light (weathering) was not marked. Possibly the long 
storage period the unweathered treated samples (about months) before 


they were tested for mildew resistance had an effect similar to direct weacher- 


| 
a? 
ae 
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ing and obscured the characteristics observed the screening tests. the 
screening tests the samples were tested for mildew resistance within about 
one month after treatment. 

appreciable difference mildew resistance between the samples 
exposed weathering Yuma, Ariz., and those exposed roof the 
National Bureau Washington, There was, however, 
surprising contrast between the two exposures their effects the color 
the two vegetable-tanned leathers. The Yuma exposure these leathers 
made them lighter color than they were originally, while the NBS roof 
exposure made them darker. explanation for this phenomenon presum- 
ably is associated with differences in atmosphe ric conditions at the two loca- 
tions. During the exposure the tropical room, the color differences between 
the two sets samples disappeared. 

Both weathering exposures produced stiffening and curling the leather 
specimens. Vegetable strap leather was affected the most these respects 
and upper leather with high content was affected the least. 
The stiffening and curling were more marked the samples exposed 
Yuma than those exposed NBS. 


(« Relative eflecti eness of the funy icides used in this in estivation 


The following ranking according decreasing effectiveness derived 
from the over-all results shown figure 


(1) 2-Chloro-4-nitrophenol: more than per cent was required 
make all leathers all sets samples mildew resistant. This fungicide 
appears slightly more effective than and the only one 
those investigated that ranked more effective than 4-nitrophenol. 


(2) and 4-nitrophenol: more than per cent 


was required make all leathers all sets samples 
except for very slight amount mildew found leathers and Panama 
samples, that contained 0.30 per cent 


(3) Bis(4-nitrophenyl) carbonate: more than 0.60 per cent was required 


make all leathers all sets samples mildew resistant, and this concen- 
tration was required only for leathers and the set samples exposed 
weathering Yuma, Ariz., and for leather the set samples exposed 
weathering all other cases, more then 0.30 per cent was 
required for prevention mildew growth. 


duced somewhat erratic results. The highest concentration used, 0.60 per 
cent, mildewproofed only one weathered sample, which was leather the 
samples exposed weathering NBS. Three unweathered samples were 


mildewproofed. These samples and the lowest concentrations required for 


STUDIES ON LEATHER FUNGICIDES l 


mildewproofness each case were: Leather samples kept NBS labora- 
tory until tested for mildew resistance, 0.15 per cent; leather Panama 


samples, 0.60 per cent; and leather Panama samples, 0.15 per cent. 


The fungicide apparently effective mildewproof less mildew 
susceptible leathers, such as leather ts under storage conditions at a concen 
tration about 0.60 per cent. Mildew growth the more susceptible vege 
table-tanned leathers can also expected considerably inhibited 
this concentration under storage conditions. The fungicide may somewhat 
sensitive weathering exposure. Although this characteristic was not 
clearly indicated in the field exposure study, it was very noticeable in the pre 
liminary screening tests where the time interval between treatment leather 


and test for mildew-resistance was much shorter section 3.9 


(5) Tetrachlorohydroquinone: The highest concentration used, 
cent, mildewproofed only leather the Yuma samples, leather the 
NBS unweathered samples, and leathers and the Panama samples 
The concentration levels required for mildew prevention these four cases 
were 0.60, 0.60, 0.15, and 0.30 per cent, respectively 

This fungicide showed poo! and erratic effectiveness in this held exposure 
test compared the effectiveness shown the tropic room ning tests 
which 0.30 per cent had consistently provided mildewproofness leather 
(table However, earlier screening tests erratic behavior this fungicide 
had been observed. was thought then that was due 
formulation used, from which the fungicide had tendency precipitate 
The formulation used this investigation appeared stable for several 
months and, therefore, cannot responsible for the erratic 

Apparently tetrachlorohydroquinone especially ineffective with leather 
Since this leather has much higher content than leathers and 
that these combined factors may be responsible for the observed behavior 
possible that fluctuations surrounding conditions bring about slow 
migration the oil leather high content. Through this process, 
after considerable time the oil that comes the the leather may 
contain little, any, the fungicide leather surtaces 
would then become mildew susceptible If this is what happens, the oil solu 
bility leather ide very important property trom the standpoint 
the fungicide’s usefulness. 

The possibility that tetrachlorohydroquinone is particularly ineftective 
with leather because the presence chromium this leather, contrast 
ing leathers and seems unlikely but probably should not excluded 


(6) 2-Phenylphenol Only one case mildew 


proofness was obtained with 2-phenylphenol. was leather the Pana 


samples. None the samples treated with 4-chloro-m-xylenol was mildew 
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view the high concentration levels used, 1.70 per cent 
for 2 phenyl phenol and up to 1.20 per cent for t-chloro-m-xylenol, both 


fungicides are judged relatively ineffective agents for 
leather 


d Correlation between field evaluation and screening tests 


Generally the results of this held exposure study show the same relative 
effectiveness of the fungu ides as was previously found in sere ning tests where 
the trop al room « xposure test was used (see section 3, table). Howe ver, 
retrachlorohydroquinone proved less effective than was expected from the 
screcning tests, mainly hye cause it Was So Ine fective in the case of leather e 
which was not used screening tests. has been assumed that fungicide 
treatment that mildewproofs a vegetable tanned leather will also mildew- 
proof any other type leather, since the former more mildew susceptible. 
\ppare ntly, there are ptions this gen 

the initial screening test, has already been indicated 

section 3.1), leather containing 0.30 per cent any the fungicides included 
in this study was found to be milde w resistant, or very nearly SO. The held 
performance cannot correctly predicted from this test, except that all 
treatments failing to prevent mildew growth in the initial scree ning test can 
sale ly he assume d to fail under al jungle conditions. The trop al room 
exposure test may be assumed to pre dict fairly correctly the held performance 
under trop al jungle conditions and is the most dependable test available 


for evaluation ethciencies leather fungicides. 


lu 


addition 4-nitrophenol, was found that 2-chloro-4-nitrophenol, 
and bis(4-nitrophenyl) carbonate prevent mildew growth 
on le athe rs unde r tropic al jungle conditions at concentrations no higher than 
0.60 per cent and are adequately stable under severe weathering conditions. 

Compared the effectiveness 4-nitrophenol, 2-chloro-4-nitrophenol 
more effective, 4-thiocyanophenol about equally effective, and bis 


(4-nitrophenyl) carbonate less effective, considering the over-all 
results this study. 


unde storage conditions, but may be somewhat sensitive to severe weather- 
concentration 0.60 per cent this fungicide may expected 
mildewproof chrome retan leather and considerably inhibit mildew growth 
vegetable leathers under storage conditions 


Petrachlorohydroquinone gives erratic results and probably will not 


dependable leather fungicide unless the causes its erratic behavior 


are found and corrected 
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(d) 2-Phenylphenol and 4-chloro-m-xylenol not prevent any con 
siderable extent inhibit mildew growth leathers under severe mildew 
growing conditions even high concentrations (up 1.70 per cent for 
2-phenylphenol and 1.2 per cent for 4-chloro-m-xylenol 

The tropical room exposure test for evaluation leather fungicides 
predicts quite correctly the performance of the fungicides under the most 
severe mildew-growing conditions that may encountered 
leather items. The agal plate test with 4. niger and the ALCA mixed spores 
method (Methods and 5021 Fed. Spec. are useful only 
as initial scree ning tests for leather fungic ides. A fungi ide treatment failing 
in these tests can safely be rejected. \ fungicide treatment passing these 
tests will not necessarily satisfactory under severe mildew-growing con 
ditions tropical jungles 


authors acknowledge the cooperation staff members the Quarter 
master Research and Deve lopme nt Field) Evaluation \pe ney, Fort Lee, 
Virginia. The permission the Office the Chief Army, 


use the tropical room the Engineering Center, Fort Belvoir, Va., 
greatly appreciated. 
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\ppendin Climatology il C onditye 
1 Yuma, Arizona (observations at Yuma Test Station, Yuma, Ar 

Te tus 
i 1 M 1 1 
1954 

July 6-31 26 93.5 116.0 75 19 0 007 
Sept RYO 4 1080 69 35 9 Oo ) 
Oct. 1-6 6 4125 100.0 64 i) & 10 OO 0 OOO 
Average for 


fee 
2 


obtained 
ob erva 


Tropical 


near Coco 


humidity 
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July 6-31 787 103.0 62 62 24.0 1.09 7 
\ 1-41 $1 94.0 96 44.0 3.15 11 
ept. 1-40 i4 99 0 0 67 95 0 063 
Average 
Pas / lest ile temperature ind relative humidity observations were 
hygrothermograph located the shelter with the leather samples. The 
tio 0 precipitation were obtained from the Naval Research Laboratory 
perimental Station, Coco Solo Naval Station, Panama Canal Zone. 
I Relat Precipitation 
la M bre 
j j } Per « t Per cent Per cent i day 
June 30 1 41.0 10 59 62.5 97 x0 7.34 9 
July 
Oct. 2 
* Cor ( Depot, t red 
( t_t t i} 
“7 | Hi the Kew Laboratory Tropical Exposure Station, Galata Road 
' the my fur exposure at sites land 2. The data on mildew growth were 
room the Engineering Center, Fort Virginia 
I> ‘ { te erature and relative humidit 
hour per cent relative humidity 
ORO0 1200 hour lemperature increa ing from 75° F to 85° F and relative 
decreasing from 95 per cent to 90 per cent. 
2000 hour per cent relative humidity 


increasing from per cent per cent. 


BOOK REVIEW 


Taschenbuch (Leather Chemistry Pocket 


Sixth completely Theodore Stein 
Dresden and Leipzig, 1955. X1* 319 pp. Price, $4.20 
first edition this work (1927) was initiated 


Ries 


panded, the and the number of 
barely qualifies “pocket book” the literal 


the material 


format enlarged pages at 


edition sense, 


remains laboratory manual covering the 


used in producing it. However 


kopf, 


humidity 


Edmund Stiasny and was edited 
number editions has mounted, the scope the work has been 
least doubled. This, the 


sixth 


analysis and testing leather and 


much more than handy compilation 
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routine methods. Many the methods have with the characterization 
ind laboratory appraisal new materials the leather industry more likely new 
particular tannery. These portions the book will most useful American leather 
chemists. Few will consult the pages the determination tannin, the 
determination chromium liquor Many us, fortunate enough able 


read lucid German, will thank the author for the technical 


evaluation tannins, synthetic tannins, investigation dyes, and investigation finishe 
name only few examples. Perusal these parts the book, will, the least, save the 
analyst many a time-consuming search through journal file ind may reveal the existence Bes 
methods that has forgotten about, never 

The book consists twenty chapters, follows: Analysis, Determina 
tion of pH value (by indicators or by the glass electrode , Ill Protein Chemistry Inve tiga 
tions, IV. Preparation and Staining Microsections Skin, Water general 
requirements, analysis, softening, sewage, and bacteriological examination), 
Sulphides and { nhairing Liquors Vil. Acids and Salts, Vill Knzvine Bates, IX. Chromium 
reducing agents, determination neutral salts, basicity, 
Agents (aluminum, zireonium, and polymeric phosphates) Tannins 
(much the longest chapter, pages), Synthetic Tannins, Extracts, 
Formaldehyde, XV. Fats and Oils for Leather, XVI. Investigation Leather Dyes 
Leather Laquers, XIX. Investigation Leather (sampling, chemical analysis, physical tests 
wear tests, aging tests and microscopic examination), XX. Tables 

the methods are brief but adequate. apparent that the book 
addressed to trained analysts, not to students. Similarly the sections on bacteriology 
(chapter V). and MICTOSCOPY (chapters IV and XIX) will not be of much use to one 
untrained bacteriological and histological techniques. formal bibliographies 
vided, but numerous references original papers are run with the 


British journals appear to have been very well covered, Ihe price is reasonable 


Merrill 
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Practical Experiences with Paste Drying Leather. The 
10, No. 4, 12, No. 5, 15 and No. 6, 23 (1955). The author draws his conclusions from 18 


months experimentation many kinds leathers American plant. was 


learned that no one paste can possibly be suitable for all leathers. The ingredients tried 
included wheat, rice and corn starches, carob bean husk flour, manioka, glucose, island 
dough, gum tragacanth and water soluble cellulose products. must 
pared and the addition indispensable, spoiling very rapid. Two 
pastes found useful are: Paste 2kg. methyl cellulose, O.5kg. casein and water 
Paste 1000 parts carob bean husk flour, 2000 parts glucose and 600 parts sulfonated 
neats foot oil, Glass, enamelled metal and plastic surface plates are Glass 
recommended, It is pointed out that particularly with box calf paste drying produces quite 
different leather than that dried the usual Consequently the entire tanning opera 
tion must adjusted this change. Methods such increasing fat adding 
cants fillers during after tanning and dyeing order give paste dried box calf 


properties similar normally dried leather are possible but dangerous. Adjustments with 
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vegetable and synthetic tanning materials, use of highly concentrated and high basic chrome 
liquors and slow drying low temperatures are suggested. applying the leather the 
drying plates, metal slickers are not Since paste dried leathers 
ticularly sensitive to cracks and breaks, they should be handled with great ci ¥ The paste 


must completely washed from the leather before finishing. Sawdusting before staking 
general, paste drying gives leather exceptional form 
Semichrome and vegetable tanned leathers are particularly suited paste drying. 

of suede leather and chrome splits, in’ spite of many trials, no useful results were 
ittained 


Hopea (lron Wood Malabar) was satisfactorily used for making kip leather 
with the following modification Afier traditional liming and deliming, the hides were 
pickled with 2 per cent formic acid and 10 per cent salt After depickling, using hypo and 
salt, the hides were given with per cent Basyntan pelt weight. Following 
this the hides were tanned and finished as usual. The leather was superior to w ittle tanned 
kips color, feel and fullness. cent hopea parviflora bark with per 
ent myrobalams gave a sole leather of superior qualities. It is concluded that this tannin 


material can be used as a substitute for wattle. The bark is obtained as a by-product of the 
lumber industry 


Liquid Neoprene Coatings. Corrosion Technology 
quired properties of an ide al corrosion preventive eouling are: It should adhere 


ciously ’ It should be readily applied, giving a pinhole free film having a minimum 


iflected by sunlight and weather, 5. It should have high tensile strength and clongation. 6 
properties should permanent for all practical purposes. should available 
wide variety of colors, 8 It should not require special curmg technique and should be 
reasonably non toxie to the applicator, 9 It should have a long record of successful use 
10. should economical and available should withstand abrasion 
and Liquid Neoprene surface coatings approach these ideal conditions more nearly 
than any other commercially available coating material. The article describes method of 


ipplication and various larg 


A. Johnson {merican Dyestuffs Reporter, 44, No, 26, 893 (1955). The authors review 
principles and practices the solvent wool the light current knowledge 
solvent extraction process, Operations and terminology common 
ill solvent extraction systems are defined and illustrated. The problems, peculiar 
scouring, are deseribed detail, Much information about wool grease needed for design 


rational solvent scouring system, particularly with regard solvents, still not avail 


Five flow sheets and figures illustrating solvent extraction systems and equipment are 


Three tables show constitution wool and wool grease together with impurities 


present 


The Three Positions Sampling Sole Telander and Wag 
ner Shoe and Leather Reporter 280, No. +4 ] 5 (1955). 4 whole pack of sole leather was 
cut into 6 stry ind each strip into soles as illustrated in Fig. I. All were analysed indivi 


dually, as a whole and layerwise. The results confirm the well known fact that tannage is 


4 
= 3 
= j ot 
= on 
| 
= | = 
' 
= 
= 
+ 
I 
‘ 


LEATHER CHEMISTS ASSOCIATION 


ater Solubles Distribution Strip and Sole Location 


not uniform either section wise. However the sum total the data 


confirmed that the three position sampling recommended the 
sampling gives almost the same result obtained analysis all the soles 
the three position sampling method should Fig. the 
degree tannage distribution, Fig. the oil distribution, and Fig. the water solubles 


distribution strip and sole locations 


Modern Trends Chrome Tanning. The Leather 
turer, 72, No. 21, (1955). This primarily correlation facts chemistry 
chromium atom exposed the effect hydrogen 
and hydroxyl ions, regulated basicity, sulfate ions 


and by masking agents 


and practical chrome lanning 


chromium sulfate used, 


Since the hydrogen ions not directly combine with the chromium 


there are four simultaneous reactions between chromium and those reactors tending come 


equilibrium, although complete equilibrium probably never reached practical 
tanning. The situation is graphically represented as shown. 


> 


~ 
Protein 


Mask 
controlling the equilibriums established, prime importance. The higher the 


the more readily the chromium combines with the protein. Hence practice 


with around 2.0 2.5) allow penetration the center the hide 


without much fixation. Then pH is raised by treatment with sodium bicarbonate, or other 


mild alkali, and true tannage takes Since de-liming and pickling have 
the condition the hide, with regard these reactions, their importance obvious 
Masking agents tend protect the chromium atom from the other reactions. The object 
partially protect it, until penetration complete, and then the 
protein to take place with the rise in pH. 


reaction with the 
For this purpose, formate has far proved best. 
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Acetate holds the chrome more firmly, citrate more and oxalate holds very firmly. 
Even with formate somewhat higher must attained accomplish satisfactory com 
bination with the protein. Temperature also vital importance and must carefully 
controlled since, most chemical reactions, the equilibriums shift with temperature 
change. With regard the future, there are possibilities introducing oils high 
polyiners with beneficial effects, Researches have indicated that simultaneous chrome and 


vegetable tanning possible. 


The Use Petroleum Products Leather. Fleming. The Leather Manu- 
facturer, 72, No. 12, (1955). Petroleum oils acquired bad name the tanning industry 
the early days because not fully refined. Such impurities asphaltic bodies and sulfur 
precipitated the leather developed acidity which atacked the fibers. However the 
fully purified petroleum products are now general use. Straight petroleum oils are limited 
principally the finish oiling operations. Sole leather oiling mixtures may run high 
per cent petroleum oil, Petroleum leather oils not differ chemically from lubricating 
oils, carefully selected for services. oils are completely 
hydrophobic, differing from fatty oils which have some hydrophilic groups. Consequently 
mineral oils show high interfacial tension. little per cent oleic acid can reduce the 
interfacial tension into the region the fatty oils. Important properties mineral oils are: 
(1) greater uniformity than normally found natural fats, (2) high resistance oxida 
tion and attack micro-organisms, (3) rapid penetration leather, (4) improves water 
repellency, (5) does not spue. Waxes are classified ordinary paraffin and microcrystalline 
waxes. Use paraffin waxes largely confined filling and firming agents 
mixtures and, mixed with microcrystalline waxes, supply firmness 
properties, Microcrystalline waxes, because their minute which 
parts flexibility, ductility and plasticity are used the water-proofing treatment chrome 
retan sole leather. Petrolatums (petroleum jellies) are used and water proofing 
mixtures Sulfonated mineral oils differ from sulfated fatty oils that the 
sulfur combined directly with the carbon atom the former and through oxygen, 
ester linkage, the latter. has been established that the free oil sulfated 
fatty oil which lubricates. The actual sulfo oil fraction combines with the leather and does 
not contribute either softness fullness. Mineral oil sulfonates function similarly but 
combine with the leather with greater They are not hydrolyzed aging. They 
not form sulfuric acid aging and possess some the the characteristics tanning agents 
They have little lubricating capacity. This may attained adding free fatty oil 


Petroleum solvents, usually Stoddard Solvent, are mostly used for degreasing pigskin and 


pickled 


erage. 77, No. 20, 5298 (1955). has been previously reported that Dowex-50 
excellent catalyst for hydrolyzing some Does act insoluble “strong 
acid”, surface active solid, highly hydrated polymer showing certain membrane 
phenomena? Why selective it’s action proteins and peptides? The present work 
is concerned with requirements for, and the mechanism of, hydrolysis of the peptide linkage 
Dowex-50 and indicates that this sulfonated polystyrene resin shows some properties 
similar certain enzymes. Dowex-50 requires free amino group for its catalytic 
104° Dowex-50 splits glycylglycine very rapidly compared acetylglycine. Aspargine 
also split more rapidly Dowex-50 than acetamide. Because the complex formed 
between the amino group the substrate and the charged sulfonate group the resin, 
the peptide bond placed under strain which permits easier splitting the The 


formation the resin-substrate complex can mathematically treated the same 


: 
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used for the treatment enzyme systems. The nature the substrate, temperature 


the medium and inhibitors affect the dissociation constant the resin-substrate 
complex 


PATENTS 


Soaking Brit. Pat. 730,697. Dow Chemical Co. Apl. June 1953. Freshly flayed 


hides (including furs) are washed and soaked prior liming and tanning, the presence 


one more the compounds diethanol glycine, ethylenediaminetetraacetic acid, pro 
pylenediaminetetraacetic acid, triethylenediaminetetraacetic 
acid, acid monobenzylethylene 
alkali metal amine salt thereof, aqueous medium. 
sufficient quantity the amino acid salt soften the water completely and additionally 
equal 0.1 


diaminetriacetic acid, 


0.3 per cent weight the hides preferably used. the example, 
pounds mixture equal parts the sodium salts diethanol glycine and ethylen 
diaminetetraacetic acid were added 4,250 brine-cured cowhides 12,750 
water The initial fell after hours. The hides were subsequently 


treated conventional manner for vegetable tanning and chrome retaining. 


Softening Hides and Skins, Pat. Boehme Fettchemie Ges. Oct. 


27, 
process for softening animal hides skins the softening liquor contains least 
one antibiotic material containing it, prevent growth injurious bacteria. The pre 
ferred antibiotics have polypeptide structure and aureomycin and penicillin 
are specified, These may employed pure culture solutions crude concentrates 
The employed may from 0.000001 0.01 per cent. The anti 
may have surface active properties but surface active agents, softening agents, disin 
fectants and preservatives may added the softening liquor. According example, 
sun dried hides are softened softening liquor containing 0.001 per cent 
sulphonate may added softening agent. 


Improving Damaged Hides. Brit. 732,010. Laimbock, June 11, 1953 
Skins, hides and leather damaged, e.g. barbed wire, when skinning, salt-stains, 
are abraded before after dyeing through openings stencil, said openings being chosen 
form pattern and expose the damaged places the Abrasion may means 
jet hard fine particles such sand, steel, glass carborundum, means cards 
brushes emery paper, steel wool, shark watersnake skins. desired, counter-pressure 
may applied the skin opposite the openings the stencil. The treatment may 
plied either side the skin. the case undyed skin, dyeing produces design 
which the abraded portions are darker: with dyed skins, the abraded portion lighter 
Colors may subsequently applied through the same stencil brushing spraying 
Abrasion may desired continued until perforated pattern obtained 


number specific Nopcolenes are fully The Nopcolene tanning process lends 
compatible with the chrome tan solution itself many types leather. bring 
This double-action process deeply imbeds yourself up-to-date the new develop- 
the fatliquor into the fibers making ments which are constantly arising from 
ideal for water resistant types leather our experimental work, write today for 
gives unusually good resistance dry the latest information and formulas. 
cleaning. The method excellent for over- Nopco Chemical Company, Harrison, 
coming tracking and sheen suedes. New Jersey. 


PLANTS: Harrison, N. J. « Cedartown, Ga. « Richmond, Calif. + London, Ont. Canada 
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Biobate highly standardized bating 
compound extreme stability. 


provides controlled, effective enzyme action 
during bating for all types leather. 


Biobate adaptable all bating conditions 
and procedures. 


SEBACOL STEROZOL 


for dependable unhairing reliable germicide 
Sebacol produces clean, Sterozol inhibits bacterial 
uniform quality leather under action and mold growth raw 
varied beamhouse practices. stock and leather process. 


WALLERSTEIN COMPANY, INC, 180 MADISON AVENUE, NEW YORK 
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(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, 


TANNERY OILS 


AND FAT LIQUORS 


FOR ALL TYPES LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 


STRONGER, 
BETTER-LOOKING LEATHER... 


shorter processing time! Leather chemists tell 
they achieve this result consistently with Sun’s Leather- 
Processing Oils. Reason: these oils mix easily, work fast, 
lubricate fibers uniformly. There’s surface 
rapid, thorough tanning produces light, even-colored leathers 

superior quality, temper and tensile strength. For full 
details, call your nearest Sun Office write Sun Oil 
Company, Philadelphia Pa. Canada: Sun Oil Company 
Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILA. PA. SUN COMPANY LTD., TORONTO MONTREAL 


| 
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Philadelphia 


THE OHIO LEATHER CO. 


Quality Calf Leather 


LUXOR BLACK JETTA 
KAFFORITE KOZY JILL JETTA 
EMBOSSED CALF WHITE WASHETTE 


TANNERY GENERAL OFFICES: GIRARD, OHIO 
BOSTON NEW YORK ST. LOUIS CHICAGO 


EISENDRATH CALF LEATHERS 


COLORS AND BLACK 


Eisendrath Tanning Company 
549 Washington Blvd. Chicago, Tannery Racine, Wisconsin 


92 South St, Boston, Mass., Day Gormley Leather © 29 W. 36th St, New York City, Eugene Williems 
135 >. Hill St., Los Angeles 15, Calif, [ 
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MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


EST. 1908 EST. 1908 


The Original Dry Color 


for and Suede 


also paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


SEND TODAY 


2 FOR FREE BOOKLET: 
BORIC LEATHER 


ACID 


PACIFIC COAST BORAX CO. 


first 


BORAX AND BORIC ACIO HAVE LONG BEEN USED IN THE TANNING AND FINISHING OF GOOD LEATHER 
Distributors located principal cities throughout the U.S.A. 


REILLY- 
WHITEMAN- 
WALTON CO. 


ESTABLISHED 1883 
Exclusively Tannery Paper 


Devoted Leather Technology, Tanning and Finishing 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK BUSINESS! 


TANNERY BUYER_ 


Why run around “Robin Hood’s barn” when there’s quick 
direct route customers? 


The direct route tanneries way the TANNERY 
BUYER, special monthly section Shoe and Leather 
Reporter, made especially for and read important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON MASS. 


NEW YORK MILWAUKEE ST. LOUIS LONDON, ENG 


Nalem Oil Grease 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


MASSACHUSETTS 
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finest 
products 
fastest 


service 
ARTHUR TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 
8-2030 CABLE: TELETYPE: 


HIDE POWDER 


material made specifications and used internationally 


for the analysis vegetable tanning materials 


FRANK MARSHALL 
RIDGWAY PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
UNI-LAK 


(Reg. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE WISCONSIN 


Garden State Tanning Ine. 


“The Extension Knowledge 


Pine Grove, Pa. the Investigation Matter”. 
This space dedicated to 
Council Research Laboratory 
New York Office 330 Fifth Avenue 


1924 STUFFING GREASES 
LIGNOSULFONATES 
| 
le 
\ 


UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


BLACK BRIGHT FINISH No. 5200 


TIGHT WET RUBBING YET NOT 
LACQUER. 


FULL, DEEP BLACK COVERAGE. ALSO 
EXCELLENT FOR CUT EDGES. 


BRIGHT LUSTER WITH VERY NICE FEEL. 
(SAMPLE REQUEST.) 


Manufacturers 
complete line 
specialties for 
the tanning trade 


APEX Established 1900 


LEATHER and 
TANNING 


CONSULTING TESTING RESEARCH DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing Tanning Materials 


UNITED STATES TESTING COMPANY 
INCORPORATED 
1950 Park Avenue, Hoboken, 


for all 


NEWARK 


LEATHER FINISH CO. 


WILHELM ST. HARRISON, 


Telephone: Humboldt 4.3470 
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HOWES CO. INC. 


SOLE LEATHER 


SIDE LEATHER 


Tanners Gut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. 


Buford, Georgia 
TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 
Latigotan Harness Leather 
Manufacturers genuine English 


type and full rigged hand tooled 
roping saddles. 


CHICAGO, ILL. 
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when 
tanning 
top-grain 
leathers... 


(<x 


use top grade products 
SUGARS, 

SYRUPS, LACTIC ACID 

For top-grain leathers for all leathers 

Clinton products from corn are tops. 


why many tanners prefer Clinton for their 
finest produc ts. 


For the chrome tanning process, use Clinton 
corn sugars and corn syrups, For deliming 
and finishing, use Clinton acid, avail- 
able concentrations 44% higher. 


For the finest leather products, you use the 
finest leathers. For the finest leathers always 
choose sugars, syrups and 
lactic 


products 


Li FROM THE WORLD'S CORN CENTER 


| 
CLINTON FOODS inc. 
HY Corn Processing Division 


CLINTON, IOWA 
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That’s the standing LEATHER AND SHOES the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited the 
Audit Bureau Circulations). That’s more than double the number 


paid subscribers any other magazine. 


But readership even more important. recent study revealed that 
least 3500 top level executives the tanning industry 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 
does the outstanding job editorial service. 
has twice the paid circulation and considerably more readership. 
carries more than double advertising volume. 
does not sell advertising its front cover. 


the industry’s most dynamic business paper. 


investment subscription LEATHER AND SHOES will 
pay dividends knowledge—an investment advertising LEATHER 
AND SHOES will pay dividends 


success. you want more facts, write 
today. 
LEATHER AND SHOES 


300 ADAMS STREET 
CHICAGO ILLINOIS 
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ABRASION TESTERS 


Reproduction Results 
Range Application 
Intermittent Abrasion 
Heat Dissipation 


Moving 


Test Specimens 


The abraders were designed obtain quantitative 
measure the resistance sheet compositions 
the abrasive action the abradant. The measure 

of the resistance to abrasion of the flat surfaces 


materials terms volume loss 


The directions motion the abradant and sam 
ples are opposite, and contact between the two 
maintained dead weights attached the car 
riage cable-spring-pulley arrangement. The 


moving abradant furnishes fresh surface abra 


ive the samples 


Sample 
Size 


Abradant 
Width 


Dead Weight 
Moximum 


* Armstrong Abrader 
Model CS-70 


STM Designation: Methods 


Test for Resistance 


Abrasion Plastic 


Folders and price upon request. 


nplies we a welcome the opportunity to 


work on custom design and manufacture of testing in 


truments of all type for individual and general needs 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon Street, Kearny, 
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SOLE UPPER LEATHER 


ARMOUR LEATHER CO. 
Chicago Boston New York 


Research the seeds 
Tomorrow's Profits 
Support and 
will Support the Industry 


Fred O'Flaherty 


Technology the RESEARCH 
handmaiden has Two functions 


all chemical Industries produce better Product and 


born Research 
THE TANNERS’ COUNCIL 
Fred O'Flaherty RESEARCH LABORATORY 


UNIVERSITY CINCINNATI 
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XXXVIII 


CONSULTING SERVICE 


Technical consultation available for improving your leather, 
reducing your costs and developing new leathers and finishes. 


More than years practical application Scientific Research 
Leather manufacturing. 


ADOLF SCHUBERT, 549 Washington CHICAGO, ILL. 


THE TANNERS’ COUNCIL 


RESEARCH LABORATORY 
University Cincinnati born Science 
chemical Process 
serve the Tanning and Leather Industry Fred O'Flaherty 


through broad program Research. 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY CINCINNATI 
THE DEPARTMENT BASIC SCIENCE 
THE GRADUATE SCHOOL ARTS AND SCIENCE 


The purpose the laboratory conduct scientific research the fields 
Science concerned with Tanning and Leather. 


train Chemists the technique research and prepare them for 


This serves the Official Technical Headquarters for the Tanning 


Industry the United States. 


Your inquiries will gladly answered. 


Address FRED Director 
Council Laboratory 
University Cincinnati 
Cincinnati 21, Ohio. 
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MYRTAN 


TANNING EXTRACT 


made from the wood Australian 
species the Eucalyptus family. 
contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


64.34 
0.72 


WATER 


20.72 


17.80 


retanning agent for chrome tanned leather, Myrtan 
possesses such smooth and strong 
grain, good color and break, well round feel. 


Blended into sole leather tannages, has given better 
and improved color. 


For further information oddress: 


TANEXCO, INC. 


549 WEST WASHINGTON 


CHICAGO ILLINOIS 


SOLE AGENTS 
U.S.A. 
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Mutual’s name for their basic chromic sulfate used one-bath chrome 
tanning. Available two grades with approximate analyses shown 
below. 


Koreon Koreon 
24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon packed multi-wall paper bags containing pounds, and fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


MUTUAL CHEMICAL DIVISION 
ALLIED CHEMICAL DYE 
PARK AVENUE NEW YORK 16, 
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DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


BARRENTANS 
HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 


SPECIAL DIPPING AND BLENDED 
VEGETABLE EXTRACTS 


RAPID TAN 


AMERICAN 
EXTRACT CO. 


the Largest 
Variety Vegetable Tanning Extracts 
Established 1887 


PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 


MeArthur Chemical Co., Ltd., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 


ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Led., 7-6 Railway Approach, London, 5. E. 1 
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